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The period just closed shows the lowest loss of the past 
three years. The 1924 fire loss of the United States and 
Canada was $377,529,250, according to estimates by the 
New York Journal of Commerce. 

The estimates of fire loss for the United States and Canada compiled 
by the New York Journal of Commerce are as follows :— 


1922 1923 1924 
$38,663,000 $36,614,850 $41,243,600 


1924 Fire 
Losses. 


January 


29,304,300 
39,910,750 
31,009,750 
29,868,950 
24,102,850 
36,667,750 
21,579,500 
41,515,000 
40,065,400 
30,776,100 
47,426,000 


February 


August 
September 


November 
December 


42,774,800 
41,159,650 
32,638,150 
34,015,850 
34,851,900 
27,490,750 
24,474,300 
28,738,500 
31,398,450 
29,702,200 
25,336,800 
$389,192,200 


31,447,900 
28,406,150 
31,815,900 
27,832,300 
20,350,400 
23,968,800 
31,349,000 
29,612,400 
27,944,400 
39,081,600 
44,476,800 


$377,529,250 


$410,889,350 


While there were a number of large loss fires in December, no con- 
flagration occurred to swell the total for the year 1924 to more than 


that recorded in 1923. While the actual saving is small, we may take 
some comfort in the fact that the annual loss remains about constant, 
despite the ever increasing number of buildings and greater value of 
property subject to destruction by fire. 

As explained in these columns previously (January 1924, p. 207) the 
New York Journal of Commerce estimates are considerably lower than 
the loss statistics compiled by the Actuarial Bureau of the National Board 
of Fire Underwriters, which are the most accurate figures available. If 
the ratio observed in previous comparisons holds true this year, these 
National Board figures, when finally published, will show a total loss for 


1924 of approximately $500,000,000. 
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The Boston Subway The Boston subway film fire, the circumstances 
Film Fire. of which are reported on another page, while 

emphasizing the validity of all the fears that 
have ever been expressed as to the hazards to life that reside in the 
handling and use of nitrate film, emphasizes also the fact that the fre- 
quency of disastrous fires from this cause has recently been measurably re- 
duced. Besides this evidence of the more adequate control of the hazard 
which a few years ago was so profoundly disturbing to fire preventionists, 
there have been and are now frequent demonstrations that the Motion Pic- 
ture Producers and Distributors are making an active and continuous cam- 
paign to confine the use of the nitrate film to professional motion picture 
houses and to control the disposition of film scrap by such legal supervision 
as should safeguard the public from its hazards. There seems to be no 
mystery in the circumstances of this Boston case which might have re- 
sulted even so much more seriously than it did. The law was plainly 
violated and those responsible for the indifference or lack of vigilance 
which resulted in this violation, should they be properly punished, may be 
expected to support with proper zeal in the future the efforts of the 
organized picture industry to safeguard the fire hazards at present in- 
separable from its business. Meanwhile the manufacture and general use 
of the safety film is being extended and the legislation which the motion 
picture industry is actively promoting is directed to encourage its further 
development. 3 js ‘ * * 


The Pittsburgh On August 29, 1924, during the unloading of an 
Gasoline Explosion. automobile tank truck of gasoline in a Pittsburgh 

garage building, an explosion occurred costing 
the lives of eleven people. A summary of this explosion is included in 
the tank truck fire record which appears on another page of this 
QuaARTERLY. 

The tank truck which was responsible for this explosion was fitted 
with a so-called “safety relief valve.” Testimony at the coroner’s inquest 
was somewhat conflicting, but it seems that the finger of suspicion points 
at this valve as being directly or indirectly responsible for the disaster. 
In the hope of securing light on this subject which might be of assistance 
in preventing the recurrence of similar explosions, the N. F. P. A. Execu- 
tive Office took this matter up with the manufacturer of the valve, sug- 
gesting his moral if not his legal responsibility. The reply received from 
the manufacturer, the Henry Vogt Machine Company of Louisville, Ky., 
said, “We cannot see where the valve is at fault, regardless of the findings 
of the jury.” The letter stated also that there are thousands of these 
valves in service throughout the country. 
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Hydrants without So accustomed to basing their judgments on ex- 
Water. ternals are the people of the United States and 

Canada that it seems as if the average individual 
needs only to see a hydrant to rest assured that proper public fire protec- 
tion is available. It never occurs to him to inquire whether the water 
main leading to that hydrant is eight-inch, four-inch, or even whether 
there is any pipe there at all. Because of this general popular indifference 
it is the duty of those who know to lose no opportunity to educate their 
lay neighbors as to the importance of proper water supplies. It is in this 
phase of fire protection that co-operation with our member, the American 
Water Works Association, is of utmost value. 

While almost daily fires throughout the country serve to draw atten- 
tion to the danger of inadequate water supplies, the recent Bridgewater, 
Mass., Normal School fire, described in a special bulletin mailed with the 
January News Letter, and the contributions of several members to this 
issue of the QUARTERLY, opportunely emphasize this subject. Sherwood 
Brockwell’s article brings out the common interest of the fire chief and 
the water works superintendent. George Booth’s description of the flow 
test methods of the National Board of Fire Underwriters shows the prac- 
tical method of determining the sufficiency of water distribution systems. 
The consequences of inadequate water supplies are convincingly portrayed 


in the report of the Krause Milling Company fire by the Wisconsin In- 
spection Bureau and in the series of photographs by Horace B. Clark. 
* * * * * 


The Woolworth Ever since the development of the modern skyscraper, 
Building Fire. fire protection engineers have been speculating about 

the possible effects of fires in these tremendously high 
structures. It has been freely stated that most of the tall buildings in 
New York, for example, are seriously deficient in fire protection and that 
a major fire in any one of them might have most horrible consequences. 
Fortunately there have been no serious fires to test the validity of these 
predictions as respects buildings of the modern type, but a minor fire in 
the Woolworth Building last month throws some interesting light on this 
subject. The fire occurred in an elevator shaft. The smoke spread 
throughout a considerable area in the corridors in the upper stories, 
showing conclusively, as might have been expected, that vertical openings 
in this class of structure are for the most part not properly protected. 
Fortunately there was no panic. It is reported that occupants left their 
offices without any great commotion and went to the elevators for the forty 
or fifty-story descent to the street with no more confusion than at five 
o’clock on any afternoon. The public seems to be gradually acquiring a 
confidence in the fire-safety of the modern skyscraper which is apparently 
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so firmly fixed that a little smoke in the corridors cannot disturb it, at 
least not to the extent of giving opportunity for panic. We can only 
hope that this class of building will continue to have a record deserving of 
the confidence that it now enjoys. 

** * * * x 


Henry B. Sargent, The remarkable fire record of Sargent & Co., large 
Fire Preventionist. lock manufacturers of New Haven, Conn., is a 
splendid illustration of what can be accomplished 
when the right attitude toward fire prevention is observed by the respon- 
sible heads of great industrial enterprises. This concern, with a large 
number of buildings and»thousands of employees, has for many years 
been absolutely free from a fire of a crippling or even slightly hampering 
nature. This freedom from fire can be definitely attributed to the 
views of Henry B. Sargent, president of the company. Mr. Sargent 
has always clearly realized that a continuous flow of production was 
essential to successful business. He has appreciated the fact that insur- 
ance indemnity could not keep his plant running after a disastrous fire. 
He therefore made up his mind that he would have no fires. Complete 
and well maintained fire protection equipment has, of course, been pro- 
vided. Mr. Sargent has personally developed many extra safeguards for 
special hazards. He has prepared a special inspection report blank for a 
weekly personal inspection by the head of each department. These re- 
ports come to Mr. Sargent’s desk and are examined by him. He makes 
frequent personal inspections of the plant and is continually on the look- 
out for possible new hazards. The example that he has set has naturally 
had its effect on the men in his employ. All of the operating executives 
are fire preventionists. Mr. Sargent has clearly demonstrated that fire 
prevention in industry pays. 
* * * * * 
Roast Pig and [ven the most inflexible of fire preventionists are in- 
the §. P. C. A. clined to condone the burning of the original pigsty, 
which, according to Charles Lamb’s famous essay, 
brought to the human race the discovery of the benefits of cooked food. 
The fire described in the essay occurred thousands of years ago in old 
China, but even after this period of time the public has apparently not 
yet completely learned the lesson so aptly told by Lamb: that to enjoy 
the benefits of fire it is not necessary to burn one’s house. Chairman 
A. T. Bell of the Executive Committee contributes a newspaper clipping, 
“Fire Roasts 2000 Pigs,” which shows that we still follow the methods 
of the ancient Chinese fable, only, with true American largess, instead of 
roasting one pig in a single hovel, we burn 2000 at once in a $100,000 fire. 
Curiously enough it is often easier to obtain sympathy and relief for 
dumb beasts than for human beings, the theory being that society is re- 
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sponsible for animals but that people have sufficient intelligence to look 
out for themselves. Law and public opinion insist that horses and other 
animals shall at all times have available ample water to quench their 
thirst, but seem indifferent to the necessity of water for quenching fire 
that threatens to destroy them. 

Several years ago, under the auspices of the Society for the Preven- 
tion of Cruelty to Animals, a beneficent New England lady unloosened 
her purse-strings to provide pails at thousands of roadside springs and 
streams, so that weary horses might be refreshed. The farmer’s flivver 
now supplants the horse on these country roads, but the pails remain, and 
the automobile tourist finds one every mile or so handy for use in refilling 
his radiator. Has it occurred to the S. P. C. A. that there is an obvious 
use to which these same pails might be put that would be of real value 
to their original beneficiaries, the dumb animals? Or, better still, expend 
the fund for automatic sprinklers? 


Intensive Cultivation. 
Editorial from “Fire Protection.” 


The field secretary of the National Fire Protection Asso- 
ciation is operating upon plans which have always been advo- 
cated by this paper. These plans include working toward a 
definite constructive accomplishment at the same time that a 
permanent local fire prevention organization is being put upon 
its feet as an operating unit. The one-night speaking engage- 
ments have their place and make it easier to accomplish 
definite objects and bring about working local organizations, 
but in the past too much attention has been given to exten- 
sive cultivation rather than to intensive cultivation of fire 
prevention sentiment. Results of fire prevention efforts are 
local just as fires themselves are local. When efforts are 
scattered it is almost impossible to put one’s finger on a 
definite spot and say that this or that definite objective has 
been reached. Therefore, extensive cultivation not only does 
not bring results commensurate with time and expenses in- 
volved but it also leaves fire prevention workers without the 
encouragement and incentive that comes from seeing specific 
returns. 

Much of the most effective work being done in this country 
for fire prevention is being done quietly and without much 
publicity by local leaders or by those who spend more than 
a few hours at a time in any single community. By his 
method of intensive cultivation, the field secretary of the 
National Fire Protection Association will not reach very 
many communities or cities within a single year, but where 
he does go, he will be able to see definite results. 
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THE STORY OF TEXAS. 


The Story of Texas. 
Why is its Fire Waste so Great? 


The new field work of the N. F. P. A., in which it is having the 
interested co-operation of the fire waste council of the Chamber of Com- 
merce U. S. A., the National Association of Credit Men, and a number 
of other influential organizations, is revealing in its studies of the fire 
waste and its causes many interesting local situations. or instance, 
there is Texas. 

Burke’s declaration that he knew not how to draw an indictment 
against an entire nation might be paraphrased for Texas. The entire state 
of Texas cannot be charged with reckless burning. Property in the 
Guadalupe River valley does not burn. New Braunfels, the principal 
valley metropolis, has a population derived from Germany and the Ger- 
mans have inherited, the tradition from their mother country that pre- 
ventable fires and reputable citizenry do not go together. Somewhat 
further south is San Antonio with its large Mexican population. Mexi- 
cans do not have fires; they are as unique in this respect as the Germans. 
Then there is the neat and bright city of El Paso in extreme west Texas 
with scarcely a wooden building of any character in it, with an annual 
per capita fire loss for the past five years of $1.40. South and extreme 
west Texas cannot be indicted. It is north and east Texas that is carry- 
ing on a continuous conflagration, the section usually characterized as 
enterprising and progressive. Dallas for the four years ending 1923 aver- 
aged $9.98 per capita, and as the annual number of fire alarms is steadily 
increasing, will probably make no better showing for 1924. Houston’s 
losses for 1923 were slightly lower than for the previous three years, 
during which the average was $7.54 per person; but the 1924 losses will 
presumably be up to the bad average. Houston’s fire alarms are also 
steadily increasing, indicating inferior housekeeping as in Dallas. For the 
four year period ending in 1923, Fort Worth and Wichita Falls, two other 
north Texas cities, had an average fire loss per capita of $5.44 and $6 
respectively. 

The seemingly increasing number of persons who habitually declare 
that the fire insurance companies could reduce the fire waste by a ju- 
dicious adjustment of premium rates should find the Texas underwriting 
situation illuminating. In. this commonwealth the state makes the rates, 
the governor appointing a commission for the purpose and the stock fire 
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insurance companies doing business in Texas are under legal obligation 
to observe them. State or territorial underwriting organizations such as 
the unions, boards and bureaus that flourish in other sections of the 
United States, have no place in Texas. The only fire insurance organiza- 
tion in the state is the Texas Inspection Bureau maintained for inspection 
purposes exclusively, under the direction of a tactful, competent and popu- 
lar manager. The grading schedule worked out with such care by the 
National Board of Fire Underwriters, which is applied to cities in 
the north for the purpose of arriving at an equitable base rate for the 
calculation of premium charges, is not used in Texas. The state fire in- 
surance commission uses a schedule of its own. In making up its schedule 
the commission has attempted to appeal to self-interest to secure the estab- 
lishment and maintenance of conditions favorable to fire safety, and the 
failure of north Texas cities to respond to this incentive is a feature in 
the present situation that makes it appear anomalous. A series of credits 
in the base fire insurance rate is granted to cities showing favorable fire 
loss records. Based upon the average for the latest three-year period, 
cities whose burnings consume less than 55% of the fire insurance pre- 
miums paid in them for the period secure a reduction in rate as follows: 
Between 50 and 55 per cent, 3 per cent off of the final rate 
Between 45 and 50 per cent, 6 per cent off of the final rate 
Between 40 and 45 per cent, 9 per cent off of the final rate 
Between 35 and 40 per cent, 12 per cent off of the final rate 
Between 30 and 35 per cent, 15 per cent off of the final rate 
Cities like San Antonio, of course, have had a credit for good fire record 
for years, but Dallas has never had a nickel on this account. In fact her 
base rate was specifically increased by the commission in 1924. Beside 
the concessions in the above table which it would seem that any provident 
municipality might consider worth striving for, the commission offers 
further small seductive credits to cities desiring to improve their record 
and condition. Three per cent is granted for the appointment and main- 
tenance of a city fire marshal and three per cent for teaching fire preven- 
tion in the public schools. In many cities the fire marshal confines his 
activities to sending to the commission a monthly report, without which 
the credit given for his existence is likely to be withdrawn. In the 
smaller cities the appointment of the fire chief as fire marshal seems a 
desirable procedure. It is so in Wichita Falls, which has an intelligent 
and competent fire chief. Dallas has a capable fire marshal acting ex- 
clusively in that office. A great many of the cities claim the three per 
cent credit for teaching fire prevention in the schools, and although in a 
considerable number this teaching is probably perfunctory, in certain 
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schools it is done effectively as was evidenced by the school fire preven- 
tion work exhibited at the Waco Cotton Palace exposition in November. 

It might be reasonable to assume that cities whose fire insurance 
rates are so directly governed by fire loss records would not tolerate the 
operation of the deliberate incendiary, but it is generally admitted that 
this sort of criminal thrives in north Texas. Where, as in Dallas, the 
fire department is running the streets at all hours of the day and night, 
the firebug cannot be segregated. The explanation of the whole situation 
is of course the low fire prevention consciousness of north Texas. Con- 
stant fires from carelessness encourage fires from design. The north 
Texas cities have not yet awakened to their responsibility. They are not 
properly inspected by their fire departments which are still looked upon 
chiefly as extinguishing agencies only. Thus we find a city like Dallas 
spending annually a half million dollars for fire fighting and less than 
five thousand dollars for fire prevention. 

Dallas and Houston both have great numbers of big brick-walled 
light wood-joisted buildings, full of valuable contents, not protected by 
sprinklers, so that the loss per fire is certain to be large, and where such 
buildings are not properly inspected fires occur constantly. The progres- 
sive forces of Houston were not able to hold to the exclusion of the 
wooden shingle. The lumber interests secured the repeal of the ordinance, 
as they did in Berkeley, California, a month or two after the wooden roof 
conflagration in that city. The dollar has no conscience; it is to the finan- 
cial interest of the lumbermen that our cities be devastated by conflagra- 
tions if their rebuilding with fire-safe materials can be prevented, and 
local influence can do this in certain localities like Houston, in which the 
erection of a big wooden tabernacle has recently been permitted in the 
important business section. Dallas has plenty of water and good fire 
extinguishing facilities, and the erection of fire-resistive buildings is 
modifying somewhat the down-town conflagration hazards, but Houston 
has a serious and ever present sweeping fire hazard aggravated by in- 
sufficient water. Houston’s water supply is from wells with inadequate 
storage facilities and when in event of a fire, as recently happened, a 
heavy draft is made by the fire department pumpers, exhausting the light 
storage and reducing the static pressure and impairing the efficiency of 
the upper lines of automatic sprinklers, the safety of the city is jeopard- 
ized. In Houston, too, the fire department inspection service is not 
adequate. Eternal vigilance and immaculate housekeeping must be the 
city’s greatest safeguards against destruction while the water supply prob- 
lems are being solved. Water storage reservoirs cannot be installed over 
night. Bond issues are usually necessary for such improvements. 
Houston for a considerable time has been turning annually several hun- 
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dred thousand dollars of her water revenues into the general city fund. 
It is easy, of course, to criticize this procedure, but no one feels like 
being too severe upon those responsible for keeping abreast of the public 
needs of cities that have grown as phenomenally as Dallas and Houston. 
Not to mention the citizen housing problem, the hotel situation is an in- 
dication of this phenomenal growth. Three fine new hotels are now 
under construction in Dallas. 

The people of Texas are of a fine, generous, hospitable breed, built 
on big lines and supremely capable; but while engrossed in developing 
the resources of their great state these north Texas cities have grown 
almost beyond control, like a schoolboy outgrowing his clothes, now 
unable to cover his expanded form, leaving exposed parts which for 
health and comfort must soon be covered. Protection against decimation 
by fire is one of these and when once realized the Texans will be quick to 
do the necessary things to bring their splendid cities in step with the 
more prudent cities of the country whose citizens are beginning to see 
that the elimination of waste is a supreme civic duty. The local Chambers 
of Commerce, comprising the most influential citizens in these cities, are 
now considering the creation of fire prevention committees assembled 
about the fire chief or fire commissioner, whose function it shall be to 
bring to bear upon local conditions sufficient influence to insure their im- 


provement. In Dallas, Houston, Ft. Worth and Wichita Falls, the prin- 
cipal items in the field service program of the N. F. P. A. are now being 
studied, and if the recommendations in that program are adopted and 
the plans of procedure inaugurated, it will not be long before Texas re- 
deems her present unfavorable record. 
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CARELESSNESS. 


“‘Carelessness’’ 


WINKLES GRIEVE, a worthy man, imbibed a quart 
J e of gin and climbed aboard his up-to-date gas speed- 
ster, made of tin, and burned up miles of highway 
till he hit a load of straw containing Angus Cottonseed, 
his Uncle and his Maw, and when the dust had cleared 
away old Angus was a wreck, his Uncle had a fractured 
knee, his Maw a broken neck. They took J. Winkles to the: 
Jug and to him said the Beak: “You are a dangerous, 
careless man, your dome is made of teak, your carelessness: 
has made a mess of Cottonseed et al, and you will grace our 
modern jail ’till Autumn leaves do fall. You’re a curse to 
our society, a blot upon the scene; you’re careless and. 
you’re full of prunes. You gather what I mean!” 

We now will sing of Apartment Blocks owned by Jason: 
Tubbish; their fire escapes are on the blink, their cellars: 
full of rubbish. One morn as Jason garnered rent from. 
some poor meek galoot, he struck a match to light a fine 
imported pink cheeroot; the match fell in a rubbish heap 
from his fair careless hand and soon his punk apartment 
block it burned to beat the band, and in the flames there 
perished fourteen healthy men but no one thought to pinch: 
J. T. and cast him in the pen. In fact, the Judge who: 
sentenced Grieve took Jason by the hand and in his most 
judicial manner, grave and stern and bland, remarked: 
“My boy, it’s things like these that try our Christianlike- 
endurance. I trust that you had foresight and you’re cov- 
ered by insurance.” 

The boozey gent who speeds his bus and tears us limb 
from limb will find himself residing in a hoosegow dark. 
and grim, but another gink through carelessness can burn 
a building down and kill a dozen citizens or conflagrate a 
town and our laws they do not touch him though he should 
be jailed for years. Such things as this fill us with grief 
and bring to our eyes tears. 


—Walter J. Blackburn, 


Secretary, Western Canada Insurance Club. 
(Member N. F. P. A.) 
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The Hobart School Fire. 


Another chapter was added on Christmas Eve to the already long story 
of schoolhouse tragedies. Thirty-two men, women and children lost their 
lives when flames swept this Oklahoma rural school. Nearly every element 
favorable to fire was present. It is hardly conceivable that conditions 
could have been worse, even in so rudimentary a structure as this one-story 
building. 

The Story of the Fire. 
(United Press Account.) 

Hobart, Oklahoma, December 25.—Christmas dawned a day of wail- 
ing and weeping for Babb Switch, seven miles south of Hobart. 

Horror-stricken families huddled in groups around the blackened 
embers of a country schoolhouse, in which 32 men, women and children 
of Babb Switch gave up their lives Wednesday night. 

Rescue workers beat through the charred timbers Thursday, seeking 
other bodies. 

Thirty-seven wounded were in hospitals at Hobart ney Many 
of these, it is feared, will die. 

More than half of those who died in the flames were children. 
Identification of the cremated bodies in many cases was impossible. 

A mass meeting of the countryside was called in Hobart to decide 
upon funeral and relief arrangements. Officials in Oklahoma City and 
Tulsa were preparing to send aid. 

The Miles sanitarium and the Physicians and Surgeons hospital at 
Hobart were filled to capacity. 

Dozens of the living bore burns and bruises as mementoes of the 
nightmare night. 

The youth and age of Babb Switch were gathered in the little frame 
schoolhouse Christmas Eve. 

“Fire!” 

There was a hush, an ominous rumble. High up on the spangled 
Christmas tree, close to the glittering Star of Bethlehem, a candle had 
toppled into tissue-papered gifts. 

Those nearest rushed to put out the flame, sweeping the tree. 

Too intent on their task they struck the tree to the floor. 

There was panic and stampede. Mothers fought to reach their chil- 


dren. Men shouted for order. 


Data for this report was furnished ~ C. T. Ingalls, Manager, Oklahoma 
Inspection Bureau. (Member N. F. P. A.) 


| 
| 
$ 
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This building is exactly like the Babb Switch school in which 33 
persons were burned to death. The building shown is two miles from the 
one which burned. The two schools were built at the same time, from the 
same plans. Over 200 persons were jammed into the building for the 
Christmas tree celebration. Men, women and children piled their bodies 
against the one door and were burned to death. At the extreme right of the 
photograph is the cloak room and entrance to the school, the door opening 
inward. At the left is a garage for the teacher’s car. 


The flames leaped to the ceiling, and in the glare and smoke the happy 


garb of Saint Nicholas was snatched aside, revealing the gaping figure 
of Death. 


Single Exit is Jammed. 

There was only one exit from the frame building. It was jammed 
with shrieking, fainting men and women. 

Victims trampled upon each other. Women guarded their children 
with their own bodies. Men strove heroically—and vainly. 

Survivors could not remember today all of the things that happened 
in the doomed schoolhouse during these hectic minutes. 

The teacher of the little school was among the missing and survivors 
told a story of seeing her battling amid the flames to get her children to 
safety. 

Helps Many to Safety. 

One of the men nearest the door stood at the exit pulling his neigh- 
bors to safety until finally bodies became so jammed across the sill that he 
was helpless. 

Those who gained safety tore frantically at the wire covering of the 
windows of the building. Sleet and snow had stiffened the wire like 
tempered steel. 

Some sped for barn-yard axes. But before they had returned the 
scythes of Death already had made axes futile. 

More than 200 persons were in the schoolhouse when the flames broke- 
The room measured only 25 by 36 feet. 

Hardly a family in the little community was left untouched by the 
catastrophe. 
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Some of the charred bodies of victims resting in the Hobart morgue 
pending identification. Most of the bodies are of little children. 


The injured lay in the snow banks surrounding the school, while the 


uninjured vainly fought the flames. 

Later automobiles were turned into improvised ambulances, and the 
injured were carried across sleet-covered roads to Hobart. 

A telephone call to Hobart was the first intimation of Oklahoma’s 
worst Christmas catastrophe. Ambulances and fire apparatus were hur- 
ried to Babb Switch. 

The fire broke out in the schoolhouse just as Santa Claus, ruddy and 
cheerful, had begun handing out presents to the children gathered there. 

It was the second fire disaster for Oklahoma in the last few years. 
At 3 A. M., April 13, 1918, fire broke out in the hospital for the insane 
at Norman, and 39 patients lost their lives. 


Every Precaution Neglected. 

Nearly every precaution for safety to life and against fire was 
neglected in the building where this appalling tragedy occurred. The 
newspaper account and the accompanying pictures make most of them 
apparent. Some of these were: 

1. The building itself was of the lightest kind of frame construction 
~—the least fire-resistive type of building. 

2. For illumination gasoline lamps were provided. During the first 
moments of the fire these exploded, accelerating the already swift progress 
of the flames throughout the wooden crematory. 

3. Open flame candles swung from the boughs of the tinder-dry 
cedar Christmas tree. Here was a hazard so well known that it is astound- 
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Here is a close view of one of the steel window screens which resisted 
all efforts to tear them from the windows of the burning school, and which 
are held in part responsible for the large loss of life. An Oklahoma (City) 
News reporter who took these pictures states that by exerting his utmost 
strength he was barely able to bend this screen, so heavy is the steel of 
which it is made. 

ing that no one present recognized the danger. This was the fatal hazard. 

4. The building was crowded beyond reason. Reports set the num- 
ber of people in it at between 200 and 250 persons. Even 200 in a room 
25 by 36 feet is several times what any law would permit. 

5. The one door opened inward. It was a veritable “check-valve,’ 
making it next to impossible for a surging crowd to pass through. The 
state fire marshal had vigorously condemned such construction in schools, 
but could not act because not backed up by any building code. 

6. But one exit was provided to the building. The windows, which 
might have been used for emergency means of egress, were nearly as 
heavily barred as a prison. These barriers were placed at the direction 
of the school board to keep campers from breaking into the building and 
to protect the panes from youthful ravagers. They were deliberately and 
securely bolted in place. 

7. Not a single provision to take care of a fire should one start 
had been made. There was not even a fire pail. The blaze was attacked 
in its incipiency by wraps and bare hands, and was probably spread rather 
than checked. 

8. Finally, those who had escaped from the building had to stand 
by and see the fire burn unhindered, for there was not a hose line or even 
a drop of water in the vicinity. 
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So far the list is of factors that had a bearing on this particular fire. 
Two others perhaps bear mention, as either might have been a contributory 
factor : 

9. A frame shed was built adjacent to the school building as a 
garage to house the teacher’s car. 

10. The building was heated with an ordinary stove. The over- 
heating of a similar stove had destroyed the schoolhouse once before. On 
that occasion teacher and pupils escaped. 

This is a partial list of the points that were neglected. There were 
probably others which have not come to light. Any one of the above in 
itself was serious. With all of these hazards, it is no wonder that the 
flames were able to do their worst. 

“The tragedy of the schoolhouse could have been prevented if Okla- 
homa had enacted a state building code,” said Fire Marshal Connolly, 
but, he reported, time after time, the Oklahoma Legislature had killed 
such a code in its committees. He will ask the next legislature to pass 
such a law. 


Film Fire in Boston Subway. 


A burlap bag filled with scraps of motion picture film caught fire 
from a heater underneath a seat and burned explosively in a car in a 
Boston subway on January 3, 1925. More than 50 passengers were 
burned, 27 of them so seriously that they had to be taken to hospitals. 

The car was crowded and a wild panic ensued as sheets of flame 
swept the car from end to end. 

No lives were lost, and only one, in all probability, will suffer perma- 
nent injuries although physicians fear many will bear scars for life. 


The Story of the Fire. 

A 70-year-old employee of John F. Bowditch, brush manufacturer, 
the man who was carrying the film in a manner strictly against the law, 
lies dangerously ill at the hospital, and physicians fear his eyesight may 
be impaired or entirely lost. 

He obtained the film at the studio of the Famous Players-Lasky 
Corporation, and was en route to the place of his employment with it 
when the accident occurred. 

The Bowditch Company had been using scrap film to make cement 
used in the manufacture of their brushes. It was the second time, the 
head of the firm admitted, that scrap film had been transported in burlap 
bags through the streets of Boston. 
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Indictments for criminal negligence are being sought against the 
Famous Players-Lasky Corporation and against the officials of the Bow- 
ditch firm by the state fire marshal. 

The accident occurred about 12:40 o’clock. The street car that 
figured in it was one of the center-door entrance cars commonly used on 
the Boston Elevated subway system. The old man with the harmless ap- 
pearing burlap bag boarded the car at the Pleasant Street entrance to the 
subway. He sat on one of the long seats located next to the depressed 
section of the car where the conductor stands at the fare-box. The burlap 
bag with its highly flammable chips of film he threw carelessly on the floor 
underneath his legs, so that it rested against the electric heater grating, 
located underneath the seat. 

The car was well filled when it entered the subway and more pas- 
sengers crowded on when it made its first stop at Boylston Street. 

The car moved almost to the next stop, which was Park Street, when 
cars ahead of it forced the motorman to stop about 50 to 75 feet from 
the end of the long station platform. 

The car had just stopped when there was a blinding flash. Then 
sheets of flame shot to the front and rear of the car, searing everyone in 
their path. 

Hats vanished as the flames burned them like tinder, and men and 
women, with faces blackened from the flame that swept them, beat with 
scorched hands at hair and clothing ablaze. The first rush was an in- 
stinctive move for the doors, but the flames raged hottest there. Then 
there was crash after crash of glass as the trapped victims shattered the 
windows. 

The car was emptied in less than three minutes after the first blast 
of flame and all the injury and destruction was done in less than half 
that time. 

Curiously enough, there were no children on the ill-fated car. It 
seems almost certain that had there been children some would have died in 
the mad fight for safety. 

The president of the Bowditch company protested ignorance of the 
hazardous nature of motion picture film. He said that he had sent his 
son and an old employee to the film exchange for the cuttings. They 
took a burlap bag to carry them in, apparently also ignorant of the fact 
that this was against the law. 

The clippings were readily given them by the shipping clerk of the 
Famous Players exchange, because, he explained, Bowditch had been 
sent there by one of the other film exchanges in the city. According to 
the shipper’s story, the Bowditch Company had been buying scraps for a 
period of over three years from this other exchange. For once this ex- 
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change ran short of enough for the Bowditch Company’s needs and so 
they advised the brush concern to go to the Famous Players exchange 
for the material. The Famous Players shipper says that he talked with 
this other exchange on the telephone and that he was assured that the 
Bowditch people were in the habit of handling the scrap and knew how 
to take care of it. On this recommendation, he merely indicated the waste 
barrel to the Bowditch Company’s man when he called and told him to 
help himself, assuming that he had brought with him a suitable container. 
The man left while the shipper was out at lunch, so he did not see what 
he took the scraps away in. The old man was left to bring these back 
to the brush factory alone and for that purpose took the subway car. 

The officials of the Famous Players exchange are much perturbed 
that an accident of this sort should have occurred in connection with their 
establishment, as that particular group of exchanges is among the most 
careful handlers of the dangerous film. It will probably be left to the 
court proceedings, that will come as a result of this accident, to determine 
whether or not their shipper was negligent. Even though acting on ad- 
vices from the other exchange, it may be held that he should have himself 
made sure that the scraps would be handled properly. 


And Now Remain 
These Three Things— 


Fire Insurance 
Fire Protection 
Fire Prevention 


Fire Insurance saves nothing— 
it merely distributes the loss. 


Fire Protection saves something— 
at a high cost of upkeep. 


Fire Prevention saves all— 


at little or no cost. 


—Neill’s Insurance News. 
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A Fireplace Hazard. 


An Australian member, District Officer Albert Cross of South 
Yarra, Melbourne, Australia, sends us the above photograph to 
show an example of fireplace construction which he came across 
in the course of his work. 

After taking up the hearth, which consisted of tile slabs laid 
on 3 inches of concrete, the fire officers found that this in turn 
was supported by 4 in. x 14 in. boards whose ends rested on studs 
nailed to the joists, 12 in. x 2 in. beams. The space between the 
boards and the lath and plaster ceiling of the room below was 
filled with sawdust. The beam next the fireplace, studding, boards 
and sawdust were all found to be badly charred, and, when opened 
to the air, burned freely. 

Attention was called to this condition by smoke issuing from 
behind the mantel of this fireplace, which is on the first floor of 
a large block of residential flats. 
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Coruna, Spain; Its Fire Protection. 


By George F. Lewis. 
(Member N. F. P. A.) 

The question is frequently asked, “What is the reason for the com- 
paratively small losses from fire in European countries as compared. to 
the fire waste of the North American continent?” Many theories are 
advanced, and after carefully analyzing the entire subject, we must come 
to the conclusion that the careless habits of the people of this continent 
are largely responsible for the abnormal amount of our fire tax. While 
building construction may in general be considered of a more permanent 
character and less liable to destruction by fire, yet similar conditions 
largely obtain in Great Britain and Europe as in this country with regard 
to flammable roofs and contents of buildings. There is this difference, 
however, that the spirit of carefulness is imbued in the habits of the 
people, and they are subject to corrective, as well as personal liability 
laws, which are strictly enforced. The occurrence of fire is looked upon 
rather as a criminal offence than a subject of sympathy. 

An interesting report, made in April, 1924, of a survey of the city 
of Coruna, Spain, illustrates very well the spirit of carefulness which 
prevails in Europe. Coruna has a population of 75,000. The city is 
closely built so that buildings are continuous from street to street. The 
area of the city is scarcely one mile in extent. The people, with few ex- 
ceptions, reside in flats over the business places, these buildings being 
from two to nine stories in height. There are no fire escapes, and little 
heed is given to the possible danger of being caught in the upper stories 
at the time a fire might occur. It is not within the memory of man that 
any person perished from fire in this city. 


Character of Buildings. 

Buildings are all of stone, which is plentiful everywhere. Up to a 
few years ago all walls were especially thick, hardly any partition walls 
being less than 18 in. Of late many partitions have been made of light 
hollow tiling, placed endwise, on which the plaster is placed direct. Roofs 
are mostly tile with a few exceptions where slate is used. Wood is 
confined to floors, stairways, doors and other similar uses. 

Homes are not heated by steam, stove or fireplace. Electricity is 
used in general for lighting, while gas is burned for cooking. Bakeries, 
chocolate and candy making places, and other establishments, which burn 
wood, charcoal or coal, are scattered over the city. There are no records 
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which give information as to the origin of fires, but the prevailing opinion 
is that the majority of fires are caused from defective wiring. 


Fire Protection Equipment. 

The city of Coruna has poor fire protection. The fire department 
headquarters consists of a room about 30 ft. by 40 ft. This room con- 
tains for apparatus an old-fashioned steam horse-drawn fire engine that 
has not been used since 1922. This is held in readiness should necessity 
require it. There is also a light hand-drawn supply wagon, and a few 
reels of hose. A chief is in charge of the department. Aside from the 
chief there are no regular firemen. Four men and a boy, who are mem- 
bers of the street cleaning force, are supposed to hasten to the scene of 
any fire on the sound of the alarm. These men receive 5 pesetas (70c) 
per day for working on the street, and % peseta (7c) additional when 
they sleep at the fire department headquarters. 

No horses to draw the fire engine are owned by the city. When they 
are needed the department depends on the undertaker’s horses which are 
kept near by. It is interesting to note that at one time the horses were 
being used at a funeral when they were needed to answer a fire alarm. 
The report does not give the result of this incident. 

The city has a good water supply delivered by a two-foot main from 
the mountains, about 13 miles distant. It is said there is sufficient force 
to throw a stream 148 feet high. About 80% of the flats and houses are 
supplied directly. 

Lack of Fire Record. 

Only a memorandum is kept of the time and place of fires. A study 
of these records, which are kept in the city architect’s office, gives the 
following data concerning fires during the past four years. 


For the fiscal year 1920-1921, 7 fires were reported. The one fire of im- 
portance was that of a wing of a tobacco factory. Loss was 1,800,000 pesetas 
($252,000). 

For the fiscal year 1921-1922, 6 fires were reported. One fire of importance 
was that of a store building. Loss about 210,000 pesetas ($29,400). 

For the fiscal year 1922-1923, 8 fires were reported. Fire in a sardine 
factory was the important fire this year. Loss 80,000 pesetas ($11,200). 

For the fiscal year 1923-1924, 9 fires were reported. Fire in a textile fac- 
tory was the important fire this year. Loss 117,934 pesetas ($16,510). 


This makes a total of 30 fires in four years, or approximately one in 
every seven weeks. This is a remarkable showing considering the density 
of the city and the lack of fire prevention efforts. 


Insurance Rates. 


Insurance rates are uniform throughout the country, being graded 
according to the size of the city and class of risk. The classes are nu- 
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merous, but the following applicable to the city of Coruna will suffice to 
give an idea as to these rates :— 

Where the dwelling is of stone or brick, covered with tile, slate or metal, 
0.40 pesetas (5¥%c) per 1,000 pesetas ($140.00) of insurance. 

Where the dwelling is of mixed construction, but stone predominating, 
covered with tile, slate or metal, 0.50 pesetas (7c) per 1,000 pesetas ($140.00) of 
insurance. 

Where the dwelling is constructed of wood and mortar, 2 pesetas (28c) per 
1,000 pesetas ($140.00) of insurance. 

All buildings containing living quarters are considered as dwellings, 
whether business is conducted on the ground floor or not. If the busi- 
ness risk on the ground floor is greater than that of the dwelling parts, 
the rate on the building is not advanced, unless such business occupies in 
excess of one-fourth of the entire building. 


The Fire Chief and the Water Department. 


By Sherwood Brockwell. 
(Member N. F. P. A.) 

Ordinarily in giving a fire prevention talk, one tries to fit it to his 
audience, but the fire chief and superintendent of water works, the water 
department and the fire department are so closely allied that the problems 
of the one automatically become the problems of the other. 

Every large city in North Carolina has made or is at present making 
extensive additions to the present system. We have installed many plants 
in our smaller towns, but too many of our 4000 and 5000 towns have not 
improved their water works and fire department facilities in keeping with 
their unprecedented growth, and this calls for diligent and intelligent 
work from the individual superintendent and water works associations in 
general. 

Another point I want to call your attention to is that on my desk at 
present there is correspondence from five cities and towns in North 
Carolina which have installed water works systems within the past ten 
years and have put down paved streets. Now with the water works 
practically new, they are confronted with the necessity of removing the 
newly laid pavement in order to make necessary extension throughout 
their business districts, showing that someone in authority, from a water 
works standpoint, was either short-sighted or the municipality, not ex- 
pected to be up on such problems, has been allowed to invest in something 
which should be of undisputed benefit and yet has derived little benefit 
from the investment. 


_ Address before the North Carolina Section, American Water Works Asso- 
ciation. 
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Some weeks ago there was a fire in a thickly settled residential part 
of a North Carolina town. When the fire department arrived, a two-story, 
frame dwelling was pretty far gone. One line was attached to a pumper 
of 750 gallons, which in turn was attached to the nearest hydrant, about 
750 feet away on a 4-inch main and an effective fire stream was produced, 
Presently the chief decided to apply two lines and in a few moments both 
streams were idle. Before the trouble was located and remedied eight 
minutes had elapsed, a home was destroyed and a real serious fire nar- 
rowly averted. 

Of course, no fair-minded man would have blamed the superin- 
tendent of water works for the chief of fire department’s using a flexible 
suction pipe, but that much property ought never to have been allowed to 
have been built on a 4-inch main. There is an eight-inch line there now. 

Another instance I recall was a furniture factory, located on the 
border of a thickly built residential section. When the department ar- 
rived, there was a great deal of smoke, but not much. fire; 250 feet away 
there was a hydrant on a 4-inch main; 450 feet away there was a 6-inch 
main. The first line was stretched 450 feet off of the 6-inch main. Just 
as the water started a pumper was attached to the hydrant on the 4-inch, 
fed from the 6-inch main, and two lines stretched from this pumper. 
You know the result. As the pumper operated, the domestic pressure 
line went down. Then the second pumper was attached to the 6-inch 
main further up the line. Friction ate this line up while it was cutting 
all the others down. With both pumpers panting, the fire burned merrily 
on unmolested by an effective fire stream, while those whose homes were 
out of range stood by and cursed the fire department, water works, fire 
pumps, city officers and the whole works in general. In a following 
election they did defeat the three commissioners, the fire chief, and would 
have gotten the superintendent of water works had it not been for the 
fact that he is one of the best in the United States and absolutely the 
right man in the right place. 

The superintendents are all ready to say that the chief was foolish 
and that the superintendent of water works was in no way open for 
criticism. The chief did the best he knew how. He did not know the 
difference between a 4-inch and a 6-inch main. A hydrant was to him a 
hydrant, that and nothing more. 

I happen to know both men in this case personally. I know that 
the superintendent, a technically trained man, had spent hour after hour 
trying to explain those kinds of things to the chief, who, probably willing 
enough to learn, was incapable of taking such information. I know also 
that, in this day of modern water systems, there was no place for the 
4- or even the 6-inch main. 
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There is no man in your town more capable of knowing the fire 
chief’s ability than the superintendent of the water works, and I might 
add that the opposite is true. 

The great difference lies in the fact that most cities have learned 
that the water works superintendent should have technical training before 
being appointed and have looked to this end when filling such positions, 
while the average fire chief is left to acquire his training after being 
given the responsibilities. 

The point is that a:‘large part of the water works business is fire 
protection. When we consider that there were 15,000 Americans burned 
to death last year and over five hundred million dollars worth of property 
destroyed, it is time for us to realize that, if your town is large enough 
to have a water works system, there are fire conditions existing therein, 
which require your putting shoulder to shoulder along side of the fire 
chief. Each must know his part and co-operate. 

Your training puts you in the position of being the big brother in all 
things hydraulic. You will find the little brother anxious to do his part. 

There never has been a good fire chief who did not appreciate the 
big brother attitude. There is no room in modern fire protection for 
either a chief or a superintendent who will not push for better water, 
more water protection in newly built-up sections, anti-combustible roof 
ordinances, public sentiment against promiscuous handling of gasoline, 
laws against sleeping quarters over garages, becter buildings, safer schools, 
and hundreds of other things you two can accomplish together. 

Too much of our state and national fire loss has been due to the lack 
of true co-operation between fire chief and water superintendent. One 
has been too prone to ignore the duty and limitation of the other and the 
other has too long been indifferent to the needs and problems: of his 
brother in service. 

There has been too much pressure gauge reading and fire report 
reading in the form of alibis. My closing plea is, fire protection is big 


enough for both of us. 
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No Water! 


By Horace B. Clark. 
(Member N. F. P. A.) 

This series of pictures shows how one fire after another can occur in 
the same locality, involving total losses and in several cases heavy 
losses, continually reducing the amount of taxable property, without 
stirring the local authorities to action. This locality is a fire district in 
a suburban New England town. The photographs reproduced here, 
running from 1907 to 1923, cover seven total loss fires, while at least four 
other similar fires occurred of which no pictures were obtained. 

The absence of bad fires from 1912 to 1917 can be laid to the fact 
that there was a greatly diminished amount of property to burn because 
of the earlier fires. 

The water supply for this fire district was through an old 6-inch 
dead-end main at least 3500 feet long. The normal static pressure was 
about 60 pounds, but this dropped immediately a hydrant was opened. 
Insurance engineers in 1922 reported that the average pressure was 45 
pounds. Side streets had 4-inch dead-end branches. The fire apparatus 
of the district was a hand cart; there was an alarm bell on a hose tower, 
rung by hand; the department a volunteer one, with no men at head- 
quarters. Fires were not frequent, but generally got away from the local 
facilities and when outside pumping apparatus arrived were generally 
beyond control, as the engines were only able to get about 500 gallons per 
minute from the water system. Several times spring freshets provided a 
water supply without which fires would not have been checked. 

Since 1919 the supply in the main street has been strengthened by 
an additional 8-inch feeder, unsupported for its last 3500 feet; side streets 
remain unchanged. After a disastrous fire in April 1923, all local fire 
service was abandoned and contract made with an adjoining district to 
furnish protection with pumper, hose company and alarm system. Since 
then no large fires have occurred, but lack of adequate hydrant facilities 
has resulted in several different dwellings being destroyed. In the business 
center the available water supply, as improved, is estimated by engineers 
at only one-third of the possible requirements, while larger structures 
than ever before have been erected in the burned over section. 
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A fire which completely destroyed two houses and seriously damaged 
a third; the local fire force abandoned the two houses shown at the right 


and directed the two feeble streams of water available on the third dwell- 
ing. (1907) 


$10,000 damage was done to this 6-family tenement before a steamer 
from a town outside this fire district was able to get two streams of water 
going and effective work toward retarding the fire. This engine took all 
the available water from the mains, and made it necessary for a combina- 
tion hose car and chemical to go to a hydrant nearly a mile away, and in 
another district, in order to fill its tanks. (1908) 





NO WATER! 


- 


Ruins after the night fire in the 
business section which destroyed a 
garage, two stores, a large lumber 
yard and sheds, and damaged a 
dwelling and a store. Two out-of- 
town fire companies, dividing the 


Picture taken in the smoky dawn 
following a midnight fire in almost 
the identical district shown in the 
photograph at the left. Fifteen 


buildings were destroyed, including 
those saved two years before. The 


available water between them, one 
stream each, saved an adjoining 
block. (1910) 


story was the same—only two weak 


streams of water. (1912) 


" P 4 - 

Ruins of a mill building erected on site of the lumber yard burned in 
1912 (see right hand picture at top of this page) and adjacent building 
damaged by exposure. This time the fire, nearly a duplicate of the one in 
1912, started in an unsprinklered shed adjoining this mill, which was itself 
sprinklered. The flames destroyed all the mill property, and a house that 
had been damaged in both previous fires. The usual shortage of water was 
aggravated by the bleeding of the system by the 4-in. sprinkler connection 
for the mill. A pumper from an adjoining district obtained from hydrant 
only enough water for one line; an outside pumper drafting from nearby 
river, which happened to be at a high enough level, and working through 
1200 ft. of hose, finally stopped the fire. (1917) 





NO WATER! 


called a pumper from an adjoining district without waiting for the local 
volunteers. Two small streams were obtained from the hydrant in front of 
house with one occasionally shut down for the benefit of the other. (1919) 


ea ai 


Condition of fire in one of three buildings burning shortly after arrival 
of pumper from outside the district, one of the only two streams obtain- 
able from the pump being used to protect adjoining house to left, while 
second stream was in similar use farther to right, two houses in between 
being left to burn unchecked. Three houses and a garage burned. (1923). 
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Flow Tests of Water Supplies.” 


By George W. Booth. 
(Member N. F. P. A.) 

About twenty years ago, the National Board of Fire Underwriters 
organized a corps of engineers to survey and report on the adequacy of 
the fire fighting facilities of the larger American cities; since that time 
other fire insurance organizations have undertaken similar work for the 
smaller towns and villages and have extended its scope to cover individual 
plants or risks. 

It was early emphasized that pressure alone meant nothing with re- 
spect to the delivering capacity of a water system, and various attempts 
were made to devise a practical method of measuring fire flow available. 
Calculations could be made in some cases, but these became much involved 
in a well gridironed system, and were misleading in many instances. In 
some of the early tests of systems, a number of engines were connected to 
hydrants and operated simultaneously; this was expensive and incon- 
venient, and left the city poorly protected during that time. Other methods 
were used, such as the flow from a number of hydrants through short hose 


lines or the discharge of individual hydrants through a special venturi 
nozzle. Eventually a system of testing by groups of hydrants was evolved, 
and after various modifications as to methods, a scheme as outlined herein 


was worked out. 

The equipment necessary consists of a hydrant cap tapped to take a 
pressure gage, four Pitot blades, four 50-pound gages, and one 100- or 
200-pound gage, depending upon the static pressure on the systems. 

The Pitot tube used in determining discharges from hydrant outlets 
has a straight blade about 4 inches long, which is threaded to permit con- 
necting to a piece of %4-inch brass pipe 8 or 10 inches long, on the other 
end of which is screwed the gage by which the velocity pressure of dis- 
charge is determined; a union may be used to keep the joints tight in 
whatever position the gage may be. 

_ The gage best suited for the Pitot is a 3-inch, graduated in half 
pounds, from 0 to 50 pounds. Such a gage may be read easily to the 
nearest quarter pound ; corrections should be made as indicated by calibra- 
tions before and after using, either by means of a weight tester, or by 
comparison with an accurate test gage. 


*Paper presented before Convention of American Water Works Association, 
May 1924. Reprinted by courtesy of the Journal of the American Water Works 
Association. 
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Using the Pitot Gage on Hydrant Flow Tests. 


The method of conducting the tests as practised by engineers of the 
National Board of Fire Underwriters is a development of the scheme of 
measuring discharges from smooth-bore fire department nozzles by means 
of a Pitot tube and pressure gage, in the manner described by John R. 
Freeman in his “Experiments Relating to Hydraulics of Fire Streams.” 

It is possible to measure hydrant discharges with considerable accu- 
racy by use of short lines of hose and large nozzles; however, in cities 
where the normal hydrant pressures are low, only a small part of the 
total quantity available for engine supply may be obtained in this way, and 
much more time and labor is consumed than when open butt discharges are 
measured. For these reasons, and in order that a representative number 
of tests might be made in a reasonable time in the various cities reported 
on by the National Board, the present scheme of measuring discharges 
from the open butts was worked out. It is believed that the results ob- 
tained will show not more than 5 per cent of error. 
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In measuring discharges directly from open butts, the orifice is often 
not completely filled, especially in the case of steamer outlets (4 or 4%- 
inch) and the velocity of discharge is not uniform throughout the part 
that is filled; neither of these features is so marked in the 214-inch outlets 
and can usually be ignored in small outlets. The area of no flow is almost 
always a segment in the bottom of the outlet, of varying height, depending 
upon the design of the hydrant and somewhat upon the velocity of the 
stream. Any projection into the waterway such as the end of the stem 
of an independent valve, or a roughness of the nipple, will also produce 
small areas of no flow. The area of no flow is in most cases fairly well 
defined, and the shape of the “hole” is sufficiently uniform to enable its 
proportion to the total area to be determined by measuring its height with 
a rule; for example, with a 414-inch outlet, an area of no flow 1-inch high 
forms 10 to 12 per cent of the area of the outlet, a 114-inch hole, 20 to 
25 per cent and so on. In some cases pressure will not be sufficient to fill 
the nipple at the top. In such cases measurement of the depth of water 
flowing will suffice to determine the discharge. 

In determining the average velocity of the stream issuing from the 
outlet, the Pitot tube is moved throughout the area, and the observer will 
soon train himself by this traverse to fix upon a substantially accurate 
average ; readings noted at the center and near the ends of the horizontal 
and vertical diameters will usually suffice, and the center reading in a 
small outlet is in most cases very near the average for the entire area. 
Readings should not be taken closer than 14-inch to the sides of the orifice, 
since there is a noticeable retardation of velocity caused by friction against 
the walls of the hydrant nipple. This retardation necessitates applying a 
coefficient of discharge, which has been determined by experiment on 
three different makes of hydrants with outlets of various sizes and with 
velocities of discharge ranging from 1% to 28 pounds; the discharges as 
. measured by the Pitot tube were compared with those determined vari- 
ously by Venturi meter, Pitometer and Worthington current meter. The 
coefficient of discharge ranged from 0.85 to 0.96 with an average of 0.91. 
It is therefore concluded that a coefficient of 0.90 is a fair one to use; 
this is applied after allowance had been made, as heretofore mentioned, 
in the case of outlets not completely filled by the stream. 

Velocity heads of 1 pound or more are desirable since they are read 
with greater accuracy by the ordinary observer, and also because any 
inaccuracy in the gage reading has less effect on the correctness of the 
discharge figures. However, discharges may be determined with con- 
siderable accuracy in cases where the velocity head is as low as % pound. 
It is better where discharges are small to use only one small outlet, rather 
than two small ones or a large one. 
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The number of hydrants in a group, the discharges from which are 
read simultaneously, is usually four. In exceptional cases more hydrants 
are opened, depending upon the quantity of water available, the pressures 
and the character of the district in which the test is made. It is usual to. 
open one steamer or two hose outlets on the hydrants used. It is better 
not to open enough outlets to lower the pressure in the mains to a figure 
below that assumed to be the minimum consistent with good fire service, 
which will be 20 pounds where pumpers are used, or 60 to 75 pounds or 
more where pressures are high enough to furnish effective streams direct 
from hydrants. Generally if sufficient water is drawn to lower the pres- 
sure in the mains 10 to 15 pounds the test will be satisfactory. Diameters 
of outlets are recorded to the nearest sixteenth of an inch. 

The pressure in the mains before and during the tests is determined 
by attaching a gage to a hydrant preferably located near the center of the 
group to be tested; it is sometimes advisable to have another gage at a 
hydrant outside the group, to determine the loss of head in the main 
arteries, or a recording gage located near the center of the distribution 
system may serve the purpose for a number of groups. Knowing the loss 
of head due to ordinary consumption, and the additional loss due to the 





Discharge through Circular Outlets in Gallons per Minute for Indicated 
Velocity Pressure in Pounds. 


iia. DIAMETER OF OUTLET 
ae 24 inches 2ysinches 2}inches 27s inches 24 inches 2%inches 2jinches 2 inches 
pounds gallons gallons gallons gallons gallons gallons gallons gallons 
90 110 110 120 120 130 
140 160 170 180 180 
200 210 220 230 
230 240 250 260 
250 270 280 290 
280 310 320 
300 330 350 
320 350 370 
340 370 390 
360 390 410 
370 410 430 
390 430 450 
410 450 470 
420 470 490 
440 480 
450 500 
460 510 
480 530 
490 540 
500 560 


This table is based on the formula: 


G = 29.83 cd? p 
where c is a constant = .90 
d is the diameter of the outlet in inches 
p is the velocity pressure as read on the Pitot gage. 





240 FLOW TESTS OF WATER SUPPLIES. 


measured flow from hydrants, a close approximation may be made of the 
quantity available at any given pressure. Care should be taken in the 
selection of the location of the hydrant at which the residual pressure is 
to be measured, as the accuracy of the test will be affected by the location. 
The ideal test consists of opening a hydrant each way from the hydrant 
where the residual pressure is read. 

With a known drop in pressure when a known quantity of water is 
drawn, it is comparatively easy, by using a hydraulic slide rule, to estimate 
the quantity of water available at any residual pressure. This method can 
be used in connection with most tests, but can not be used where the 
assumed residual pressure would lower the hydraulic gradient below the 
high point of any main between the supply works and location of the test. 

In making flow tests and in studying the results, actual conditions at 
time of serious fire should be taken into consideration. For that reason, 
tests in a system which has a small standpipe near the point of test give 
an erroneous result, as the main flow for the few minutes after the 
hydrants are open will come from the standpipe. In cases of this kind, it 
is best to run the test with the standpipe cut off. 

Fire protection engineers making reports upon the adequacy and re- 
liability of water systems find that flow tests are undoubtedly the most 
practical, economical and instructive method of studying the efficiency of 
a distribution system. Similar tests could be profitably used by water 
works engineers in designing reinforcements to a distribution system and 
in keeping informed of the condition of an existing system. 

A carefully designed distribution system may in the course of time 
prove inadequate, unless the community develops in such a way that its 
requirements do not exceed those assumed when the system was originally 
designed. If the character of the community changes, the existing system 
may become deficient. Although the system may appear to be as efficient 
as when it was first installed, yet the limit, beyond which the inadequacy 
will soon be evident, may have been reached. For example, in the City of 
Paterson, N. J., a district which was originally residential in character 
gradually became a factory section, but without a proper strengthening of 
the distribution system; in the conflagration which swept part of the city, 
this condition was forcibly brought out, as a number of the factories 
though well equipped with fire pumps, could not be saved as there was a 
serious shortage of water. 

In order to learn the exact condition of a distribution system an in- 
vestigation of the actual capacity throughout its extent should be made. 
Such an investigation is best made by means of flow tests and the results 
obtained often indicate ways in which the operation of the system can be 
improved. An interesting example of this occurred several years ago in 
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Buffalo. The city is supplied in two zones, and originally the congested 
value district, in which are millions of dollars of value in buildings and 
contents, was supplied from the low pressure zone. To improve pressure, 
and thus make the water supply better available in the higher buildings, 
the zone limits were changed by opening certain valves and closing others, 
thus throwing some of the mains in this district into the high pressure 
zone. Pressures were increased, and it was believed that the desired re- 
sults had been accomplished. A flow test, however, showed that, despite 
the increased pressure, the change resulted in only 3,300 gallons a minute 
being available in the heart of this district; the estimated required flow 
was 12,000 gallons a minute. Investigation showed that with slight 
changes as to closed valves and the transfer of one large main from the 
low service to the high, material improvement would result. These 
changes were carried out, after which a flow test was made, with the 
result that a supply of 18,000 gallons a minute was obtained, and with a 
considerably less pressure at the pumping station than previously. 

In various other ways these tests are useful to a water works engi- 
neer. They show the effects of a known draft, which furnishes data to 
calculate the effect of any demand. They indicate the condition of the 
system with respect to obstructions, such as closed valves, acute bends, 
and sediment. They show the reserve capacity to meet the demands of a 
serious fire, results of broken feeder main, etc. They furnish data con- 
cerning the probable need of supporting mains and additional gridironing. 

In general, two series of tests should be run, one on the arteries to 
determine their general adequacy, and the other on the minor distributors 
to study local losses, including that in hydrants and hydrant branches. 
Where the desired flow for the district cannot be obtained on the arteries 
at a residual pressure considerably above 20 pounds it is obvious that at 
some distance from this large main the local losses will be such that the 
fire department will not obtain the required supply for fire engines. 

In a number of instances artificial conditions have been created 
similar to those which would exist during some emergency operation, and 
tests have been run to indicate the protection then available. Several 
years ago, the question arose in New Orleans as to the probable result on 
fire protection if a 48-inch artery was broken; this condition was assumed 
and a series of tests run with one section of this line closed off. The re- 
sults of the tests were conclusive and more convincing than any amount 
of calculation. 

In one of our investigations, flow tests taken in the day time gave 
fair to good quantities of water in the mercantile district, but the fire 
chief was not satisfied as he had recently experienced a shortage at a 
night fire. A test was run at midnight, with about the same flow for 
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about one minute after the hydrants were open, but it was noted that the 
residual pressure gage was still going down and continued to do so for a 
period of half an hour when it became stationary at 20 pounds, with a 
total flow from the hydrants of less than 500 gallons. The explanation 
was that each night the gate valve on a reservoir outlet was nearly closed, 
“to prevent heavy wastage in case of a break in the system during the 
night.” The high flow on the first reading came from the storage in the 
pipe system on the hills ; among other things this test indicates the need of 
keeping hydrants flowing until the residual pressure becomes stable. 

Another interesting test was on a system of a private company. We 
were told the system was all in one service or zone from a reservoir. 
Tests at various places showed very erratic results; much greater flows 
from one hydrant than another and either very little drop or very great 
drop in the residual pressure, none of which could be accounted for by 
size and locations of mains. When the matter was taken up with the 
superintendent as to the probability of closed gate valves he proudly ex- 
plained his method of operation, which was to isolate various sections of 
the city by closing all gate valves except on one line, thus permitting him 
“in case of a break to shut off the district by operating only one valve.” 

For a number. of years the water department of Brooklyn, N. Y., 
maintained a party which conducted flow tests whenever there was any 
question of adequacy of supply, and it was on the basis of the results 
obtained that reinforcing mains were installed. These tests were largely 
in manufacturing sections, where it was a question of adequacy of supply 
to automatic sprinklers and other fire protection equipment. 

It is now a recognized practice of insurance inspection organizations, 
where an automatic sprinkler system receives its supply from city mains, 
to conduct a flow test at the nearest hydrant to the plant, and, from this, 
determine if the system can deliver at least 500 gallons for the smaller 
plants and 1,000 gallons for the larger ones, while maintaining a pressure 
in the mains sufficient to serve the top line of sprinklers. The Brooklyn 
investigation went even further, inasmuch as the flow was not considered 
satisfactory unless 5,000 to 10,000 gallons a minute were available at a 
pressure of at least 20 pounds. The ultimate result of these tests was 
that numerous 12-, 16- and 24-inch lines were laid through a section of 
distribution which previously was largely 6-inch. 

Detroit recently completed tests embracing its entire system and the 
data obtained were used as a basis in determining the reinforcement neces- 
sary in those sections where the supply was deficient. Upon the completion 
of the reinforcement, tests were again made in the sections strengthened, 
to determine the effect of the improvement. 
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Baltimore pursued the same policy in the Highlandtown-Canton dis- 
tricts and Milwaukee is considering a similar investigation. 

Chicago in 1913 made a detailed study of a section, three square miles 
in area, using flow tests to determine the available supply. The investiga- 
tion resulted in the replacement of a mile of 4-inch pipe by larger sizes, 
the laying of 214 miles of 6-, 8- and 12-inch pipe for the purpose of elimi- 
nating 18 dead ends and furnishing better supply to 28 small mains. 
Seventy-six small hydrants were replaced by larger hydrants, and 39 new 
hydrants were installed. This improvement, for which $50,000 was 
appropriated, resulted in increasing the supply 225 per cent. 

Following are a few of the many examples of observations in mains 
discovered by our engineers after making flow tests. 

In an Ohio city of 30,000 population, flow tests indicated that the 
system was not delivering its full capacity. On subsequent investigation, 
a closed valve was located on a 20-inch supply line which, when opened, 
increased the supply 290 per cent and pressures during domestic consump- 
tion 5 pounds. 

In a Connecticut city of 100,000 population, a valve was found closed 
which, when opened, increased the flow 16 per cent and decreased the 
pumping head 12 pounds. 

In a Michigan city of 50,000 population, where there are two mains 
in the main street of the principal mercantile district, flow tests showed 
good supply to hydrants off one main and poor supply to hydrants off 
the other. Subsequent investigation showed two closed valves in one of 
the mains and a closed valve in a cross-connection. 

In a New Jersey city of 75,000 population, flow tests in one section 
showed 200 gallons a minute with a residual pressure of 0. After two 
valves, which were found closed, were opened and a cross-connection was 
made to a feeder, a test at the same location gave 2,080 gallons a minute, 
with a residual pressure of 19 pounds. 

In a Pennsylvania city of 65,000 population, a 30-inch valve on a 
supply line was found throttled ; in a New Jersey city of 140,000 popula- 
tion, 6 valves were found closed ; in a Rhode Island city of 60,000 popula- 
tion, a 20-inch valve was found closed; in a Virginia city of 150,000 
population, a 16-inch valve was found closed; in a Kansas city of 50,000 
population, four 12-inch valves were found closed. 

These examples illustrate the advantage to operating engineers of 
making periodic tests at certain locations to determine whether the system 
is delivering its full capacity. 

A thorough study of flow tests in connection with pressure observa- 
tions along the feeder mains will often give interesting data on consump- 
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tion and aid in waste investigation. A very decided drop in pressure on 
a gage located on the supply main, particularly when the flow drawn is 
small, is indicative either of an obstructed line or a line delivering nearly 
its full capacity. Such a study made of tests in a city in central New 
York indicated that the normal consumption was exceedingly high; as 
there was no meter on the line, further investigation was made of pres- 
sure at night and during the day, and at time of flow test, with gages at 
several points on the supply main, with the result that it was determined 
consumption was at a rate of over 500 gallons per capita. Subsequent 
waste investigation confirmed this and sufficient waste was eliminated to 
defer expensive further development of the water shed and an additional 
supply main. 

One of the greatest practical benefits to be obtained from flow tests 
is in the object lesson furnished to the city council or other body that 
hold the appropriating power. A weak test near the home of a council- 
man, or about the factory of an influential citizen, will often open the 
purse strings. A few years ago, a series of tests were run in a New 
Jersey community, where, because of very high pressures, it was believed 
by all concerned the supply was generally ample, as the fire department 
had never complained of shortage. Tests in an old section of the system, 
where mains were 4-inch and 6-inch, well gridironed, soon showed the 


inadequacy of the supply for a serious fire ; the evidence was so convincing 
that an immediate appropriation for over 12 miles of mains was made. 
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Care of Sprinkler Tanks in Winter. 
By C. D. Abbott 


Fortunately a sight such as that pictured on the next page is unusual. 
Sometimes, however, due to leakage or continual overflowing to prevent 
internal freezing, the whole structure becomes ice-coated. Tank towers are 
not designed to carry such an immense burden of ice, which in several 
instances has caused complete collapse. There is no need of jeopardizing 
life, property, and fire-protection by ice, either inside or outside of a tank 
or in the piping. It is only necessary to observe two simple precautions. 

First, never overflow a tank to prevent freezing. Instead, provide a 
suitable heating system. Second, stop all leaks immediately. Leaks in 
wooden tanks can often be overcome for a few years by treating the inside 
with one of several suitable waterproof cements or mastic linings. Leaks 
in steel tanks can be stopped by caulking joints, plugging holes with bolts 
and lead washers, or rivets, or by patching if necessary. 

Adequate heating ranks next to structural design in importance. An 
ice plug in a tank riser will stop the flow of water as effectively as a closed 
valve and will sometimes break the pipe. Another result of inadequate 
heating, fully as serious as an ice plug in the pipe or icicles on the struc- 
ture, is the formation of ice within the tank itself. 

An air-tight ice-seal, reported to be thirty inches thick, formed in 1920 
in the top of a steel tank at the Columbian Mills, Jersey City, N. J., when 
the heating equipment was out of order. When water was drawn from 
the tank, forming a vacuum under the ice, the sides of the tank collapsed 
inward. The same thing happened to a standpipe at Collingswood, N. J., 
in 1900. The opposite effect, or bursting by internal pressure when water 
was pumped against a thick ice-seal, wrecked a standpipe at Defiance, Ohio, 

Other failures have been caused by falling masses of ice in a partly 
or completely emptied tank; also by strain due to expansion of freezing 
water between the steel shell and a thick internal cylinder of ice. 

The danger of freezing is by no means confined to northern latitudes. 
Zero weather has occurred as far south as Florida, Alabama, Mississippi, 
and Louisiana, and because such severe weather is infrequent many are 
caught unprepared. For instance, during the winter of 1912, fifty tank 


This article is reprinted from the Factory Mutual Record, published by. the 
Inspection Department of the Associated Factory Mutual Fire Insurance Companies 
(Member N. F. P. A.). 
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A dangerous burden of ice. A menace to life and 
property caused by leakage or by overflowing to pre- 
vent freezing. Such conditions can be avoided by 
proper care and a suitable heater. 


risers in the South were burst by ice. Again, in February and March, 
1917, Factory Mutual inspectors reported twenty-six cases of tank trouble 
due to ice, nine of these being frozen risers in South Carolina and Georgia. 
It is evident, therefore, that in most parts of the South, tank risers should 
be protected by a tight boxing containing a steam coil. 


Methods of Tank Heating. 

It used to be common to heat tanks by blowing steam directly into 
the water. But the condensing steam causes constant overflowing of the 
water, which forms icicles. Also this method often overheats the tank 
while permitting freezing of the riser. Overheating is wasteful and also 
detrimental, especially to a wooden tank. But the simplicity and low 
initial cost of this method make it reasonably well adapted for parts of 
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the South such as northern Georgia, Alabama, and Mississippi where 
only infrequent heating of the tank itself is necessary. 

A better method of tank heating is by means of a coil of brass pipe 
inside the tank. This works well if the steam supply and return pipes 
are close to the riser to keep it warm, but such systems sometimes become 
choked with condensation. Also, there is no way to tell whether the water 
is too warm or not warm enough. 

The best method of heating, especially in northern latitudes, is by 
gravity circulation. The lighter hot water rises from the heater through 
a separate pipe, which extends vertically inside the frost-proof casing and 
terminates at about the center of the tank. The heavier cold water passes 
from the tank down through the riser to the heater. A thermometer lo- 
cated in the cold-water return-pipe near the heater records the temperature 
of the coldest water in the system and thus permits most economical opera- 
tion, because the heater can be regulated to keep this coldest temperature 
only a few degrees above freezing. 

Tank heaters are usually supplied with steam from the mill boilers, 
but a coal-burning water-heater is entirely practicable. Gas and electricity 
may also be used, although their cost is usually prohibitive. 

It is a wise precaution and real economy to determine that frost-proof 
casings are tight, that tank-heating systems are in good operative condition 
and that they will receive daily supervision during the winter, so that the 
temperature of the coldest water as indicated by the thermometer in the 
cold-water return-pipe will not fall below 40° F. By such conscientious 
supervision, serious dangers from ice in tank equipments can be avoided. 
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Sprinkler Valve Causes High Pressure. 


By Frank R. Daniel. 
(Member N. F. P. A.) 


In preparing for a test on a mechanical dry-pipe valve, the city gate 
valve was closed down, and it was observed that the pressure on the 
250 Ibs. gauge shown in the drawing went considerably beyond its cali- 
bration. The increase in pressure was due to screwing the stem of the 
gate valve into the housing, thereby displacing water. The check valve 
seating tightly prevented any leak back into the main, so that this pressure 
remained fairly constant, depending upon the tightness of stuffing boxes 
and connections. 


It would seem with this arrangement that there might be danger of 
breaking a casting or straining the check valve by subjecting them to this 
high pressure. Preliminary investigation in the field by one of the in- 
spectors of the Wisconsin Inspection Bureau reveals a number of this 
type of installation. The installation of an air chamber in either side of 
the gate valve would, in the writer’s opinion, eliminate the possibility of 
obtaining such high pressure. 
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Sprinkler Legislation in the United States. 
A Review Based on Data Compiled by Ira G. Hoagland. 


Secretary, National Automatic Sprinkler Association (Member N. F. P. A.). 


The National Automatic Sprinkler Association recently compiled ‘a 
compendium of requirements for automatic sprinkler protection found in 
building codes and fire protection legislation throughout the United States. 
This compilation shows the extent and character of the existing laws and 
regulations specifying conditions where sprinklers are considered to be 
essential fire protection. The report quotes from 150 different codes: 138 
of them are city ordinances and 12 are state laws. It is believed that most 
of the existing sprinkler legislation has been included in this summary but 
it is not presented as being necessarily complete. 

Although a dozen state codes consider sprinklers, but four of these 
deal with them comprehensively. These four, Massachusetts, New York, 
Pennsylvania, and Wisconsin, have fairly detailed requirements as to the 
installation of sprinkler systems, and embody to a large measure the 
features in the suggested. Building Code of the National Board of Fire 
Underwriters. In the other states sprinkler requirements are very limited. 
In Indiana, Michigan and Tennessee their compulsory use is left to the 
discretion of the Fire Marshal, Commissioner or other fire prevention 
official. In Minnesota fire protection apparatus is required under certain 
conditions, but the code does not specifically mention sprinklers. Illinois 
specifies sprinklers for certain parts of mines, Iowa makes them a partial 
alternative for fire escape equipment, while Ohio and Rhode Island specify 
them for the stage sections of theatres only. 

What has not been covered by the states in this matter of recognizing 
sprinklers has been made up for, to a considerable extent, by municipal 
laws covering their installation. Out of the eighty-one largest cities of 
the United States, this report shows that in forty-eight, or over half of 
them, state or local laws. apply that go a long way toward meeting the 
provisions of the Building Code of the National Board of Fire Under- 
writers. The report does not show any legislation for six of the cities in 
this list of the eighty-one largest. In the remaining twenty-seven, regula- 
tions are limited to one or two requirements only, generally one or more 
of the most common laws which the next paragraph mentions, 

Four kinds of regulations are common to a great many of the codes 
and are found complete in most of the detailed ones. These are, in de- 
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vention Equipment” 


scending order of frequency, laws requiring sprinkler installations (1) in 


theatre stage sections, (2) providing that their use permits liberal exten- 
sions of the floor area allowances of the building codes, (3) requiring 
them in mercantile and manufacturing basements, and (4) in buildings 
considered “conflagration breeders.” Fairly common, too, were regula- 
tions requiring sprinklers in film exchanges, and a number of codes 
specified their installation at the discretion of the proper fire official. 
Seven cities, Augusta, Ga., Albany, Ga., Oklahoma City, Davenport, Ia., 
Evansville, Ill., Alexandria, La., and Wheeling, W. Va., have adopted the 
National Board Building Code practically in its entirety. 

The first of the above laws, one found in eighty-seven local codes 
and four state laws, generally provides that the entire stage section of 
theatres, which is considered to include property and dressing rooms, 
carpenter and paint shops, and sometimes the procenium wall of the 
auditorium and the foyer and exit corridors, be equipped with a sprinkler 
system with an independent water supply, generally from a tank to be 
located above the stage. An outside connection for steamers is required 
in many places as well. In most cities this applies to any building used 
as a theatre or where more than 300 people congregate. 

l'ifty-six local ordinances and one state law make sprinkler equip- 
ment, along with such things as street frontage, number of people housed 
above third floor, and type of construction, a factor in the determination 
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of allowable areas between fire walls of buildings. In most cases sprinklers 
permit an increase in area of from 50% to 100%. Basements of buildings 


of manufacturing or mercantile occupancy, especially when the basement 
may contain combustible or particularly flammable material, is considered 
a hazard to be sprinklered by thirty-two local codes and one state law. 

Buildings of exceptional area, and of perhaps uncertain construction 
in congested districts, or within the fire limits, according to twenty-two 
codes, may be ordered equipped with automatic sprinklers by the official 
having jurisdiction in such matters. Four laws that are typical of many 
are shown herewith. 

Following is given a sketchy digest of the codes shown in the report. 
The outstanding features of each code as applied to sprinkler requirements 
are stated without going into all the ramifications of the rules for special 
conditions which space limitations prohibit. 


Alabama. 
No State Law. 
Birmingham (1912): Mercantile and manufacturing basements must be 
sprinkler-equipped; also buildings in congested districts which in Fire 
Chief’s opinion are “conflagration breeders.” 


Arizona. 
No State Law. 
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Arkansas. 
No State Law. 
Little Rock (1917): Mercantile and manufacturing basements must be sprinkler- 
equipped; also buildings in congested districts which in Fire Chief’s 
opinion are “conflagration breeders.” 


California. 
No State Law. 

Bakersfield (1920): Communicating warehouses or factories involving more 
than two buildings must be sprinklered. 

Berkeley (1920): Sprinkler-equipped buildings may be 50% larger in area; 
complete equipment specified for theatres. 

Fresno (1920): Complete equipment specified for stage parts of theatres; mer- 
cantile, manufacturing and hospital basements must be equipped. 

Long Beach (1922): Sprinklers required for theatre stages. 

Los Angeles (1919): Approved sprinklers required for theatre stages; use of 
sprinklers increases allowable areas about 100%; basements in buildings 
other than living houses, especially where flammable material is under 
manufacture or storage, require them. 

Oakland: Use of sprinklers increases allowable areas 100%; (1920) automatic 
systems must be approved; basements in all new buildings other than 
dwelling places must be sprinkler-equipped; required in stage sections 
of theatres. 

Pasadena (1922): Sprinklers required in stage portions of theatres. 

Riverside (1922): Sprinklers required in stage portions of theatres. 

San Diego (1917): Sprinklers required in stage sections of theatres; required 
in more than two communicating stores, warehouses or factories, fire 
doors notwithstanding; required within fire limits, in large warehouses 
and in basements and cellars of other frame buildings. 

San Francisco (1920): Sprinklers required in theatre stage sections, on audi- 
torium side of procenium wall, in halls, passageways and elevator shafts 
of cold storage plants, and wherever films are handled; their use permits 
50% increase in area of mill and frame buildings. 


Colorado. 
No State Law. 

Colorado Springs (1921): Fire protective features in theatres must comply 
with National Board Building Code. 

Pueblo (1920): Theatre procenium openings shall be provided with %-in. 
perforated iron pipe and other fire apparatus Building Inspector shall 
direct. 

Denver (1923): Sprinklers required for theatre stage sections and all mill 
buildings over three stories; in mill buildings, saw-tooth or similar roof 
permitted only where sprinklers are used; their use permits 100% area 
increase in mill buildings, and 66 2/3% in frame buildings; maximum 
height of mill building sprinklered is six stories compared to five stories 
not so protected. 


Connecticut. 
No State ‘Law. 
Bridgeport (1920): Sprinklers required in specified parts of theatres. 
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Commonest Requirements for 
Automatic Sprinklers. 


(Typical Laws) 


Theatre Stages. 

“Automatic sprinklers shall be placed in the ceiling or 
below the roof of the stage in the dressing rooms, carpenter 
shops and property rooms at such intervals as will protect 
every square foot of surface when the sprinklers are in opera- 
tion. They shall be installed in accordance with the rules and 
regulations of the National Board of Fire Underwriters. 

“There shall be placed over the curtain opening the full 
width a 2%” perforated pipe or sprinkler supplied at each 
end by a 2” rising main interconnected at the bottom to a 3” 
fire line leading directly to the street with valves connected 
with and controlled from stage as near the exit as possible.” 
—Lansing, Mich., Building Code as adopted April 27, 1921. 


Area Allowances. 

“Areas when sprinklered may be increased as follows: 
Ordinary non-fireproof buildings, height not exceeding 55 ft., 
6624% ; Mill construction buildings, height limit 65 ft., 100% ; 
‘Fireproof’ construction not exceeding 65 ft. in height, 6624%. 

“ ‘Fireproof’ construction occupied as stores, warehouses, 
factories and workshops not exceeding 85 ft. in height and 
other buildings not to exceed 125 ft. in height, may be in- 
creased 50%. The maximum area for a ‘fireproof’ building 
with first floor only occupied as a store may have an area of 
20,000 sq. ft. and if fully equipped with automatic sprinklers 
may have a maximum of 30,000 sq. ft.”—Nashville, Tenn., 
Building Code, 1917. 


Basements. 

“In such buildings (of hazardous occupancy or excessive 
height or area) as are used or occupied for mercantile or 
manufacturing purposes, there shall be provided an ap- 
proved Automatic Sprinkler system in such story below the 
first or grade floor and extend to the full depth and breadth 
of the building.”—Birmingham, Ala., 1912. 


“Conflagration Breeders.” 

“Buildings of large area occupied for mercantile or manu- 
facturing purposes, when located within the congested dis- 
trict and forming, in the opinion of the superintendent of 
buildings or chief of the fire department ‘conflagration 
breeders,’ shall be protected throughout the entire building 
with automatic sprinklers.”—Jersey City Building Code, 1907. 
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Hartford (1918): Sprinklers, supplied from independent overhead tank re- 
quired in stage sections of theatres and halls used as theatres. 

Stamford (1920): Sprinklers and other appliances required in theatres and 
halls. 

Waterbury (1917): Sprinklers required in theatres. 


Delaware. 
No State Law. 
Wilmington (1919): The area of a grade floor of a fire-resistive factory, 
store or warehouse, if sprinkler-equipped is unrestricted. 


District of Columbia. 
Washington (1916): Water curtain required for stages of theatres and halls. 


Florida. 
No State Law. 
Jacksonville (1923): Use of sprinklers permits approximately 100% increase 
in height and area allowances for mill buildings. 
Tampa (1923): Sprinklers required for mercantile and manufacturing base- 
ments; their use permits an increase in floor areas. 


Georgia. 
No State Law. 

Albany (1922): National Board Building Code requirements. 

Atlanta (1924): Sprinklers required for mercantile or manufacturing base- 
ments; also for buildings of large area in congested districts which Fire - 
Chief may consider “conflagration breeders’; also for high buildings 
abnormally exposed. 

Augusta: Provisions same as National Board Building Code suggestions; 
additional requirement for buildings over 5000 sq. ft. area in fire districts 
used for storing cotton. 

Macon (1919): Sprinklers required in specified parts of theatres, mercantile 
and manufacturing basements and “conflagration breeders”. 

Savannah (1921): Sprinklers required wherever combustibles are stored or 
made. 

Idaho. 
No State Law. 


Illinois. 

State Law: Automatic sprinklers are required in specified portions of coal 
mines. 

Aurora (1922): Sprinklers required for theatre stage sections; their use slightly 
decreases limitations on floor areas in fire-resistive department store 
buildings. 

Chicago (1923): Sprinklers required, roughly speaking, in the following types 
of buildings (the code defines exactly what each kind refers to): non- 
fire-resistive stables over three stories if occupied in part for residence; 
non-fire-resistive cold storage warehouses over six stories; non-fire- 
resistive mercantile and manufacturing buildings and basements, espe- 
cially if many people are employed therein; large non-fire-resistive build- 
ings if more than two stories; exposition buildings more than one story; 
theatre stage sections. 

Champaign (1917): Sprinklers used permit 66 2/3% increase in allowable floor 
space of non-fire-resistive buildings and 100% in mill buildings. 
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Cicero (1922): Department store floor areas increased slightly when sprinkler- 
equipped. 

East St. Louis (1920): Sprinklers are a factor in floor area allowances. 

Evanston (1915): Sprinklers required in stage sections of theatres. 

Oak Park (1912): Department store floor areas are increased when sprinkler- 
equipped. 

Moline (1921): No limitation for floor areas of sprinklered fire-resistive build- 
ings. 

Peoria (1915): Sprinklers are required at specified points in non-fire-resistive 
grain elevators and malt houses, and in cold storage houses of over 
10,000 sq. ft. area; elevator traps and enclosures may be omitted in 
sprinklered buildings. 

Rockford (1915): Sprinklers required in specified parts of theatres. 

Springfield (1921): Theatre stage sections must be sprinklered; areas may be 
increased one-third in protected buildings. 


Indiana. 

State Law: Living quarters may be used over sprinklered garages according 
to Fire Marshal’s regulations. 

Evansville (1911): Sprinklers required in mercantile or manufacturing base- 
ments. (1924): National Board Building Code requirements. 

Fort Wayne (1919): Factories, stores and warehouses in fire district over 
three stories must have sprinkler system installed on each floor except 
basement, floors to be scuppered and watertight; independent sprinkler 
system for stage portions of theatres specified. 

Indianapolis (1912, amended 1918): Sprinklers required in mercantile and 
storage basements, theatre stage sections, frame buildings not residences 
within fire limits, and wherever films are handled. 

Terre Haute (1922): Sprinklers required in theatre stage sections. 


Iowa. 

State Law: Requires fewer fire escapes when buildings are sprinklered 

Davenport (1916): Has National Board Building Code practically in its en- 
tirety. } 

Des Moines: Sprinklers required for certain buildings in congested districts. 

Fort Dodge (1922): Sprinklers are factor in floor space limitations. 

Mason City (1918): Sprinklers are factor in floor space limitations. 

Sioux City (1916): Sprinklers required in basements where there are com- 
bustibles, also in boiler rooms; theatre stage sections must have an 
independent sprinkler system; floor space limitations are diminished by 
their installation, and are a condition precedent to the building of addi- 
tional stories. 

Kansas. 
No State Law. 

Kansas City: Sprinklers required where two or more mercantile or manufac- 
turing buildings communicate. 

Topeka (1911): Sprinklers specified for theatre stages. 

Wichita (1911): Sprinklers specified for theatre stages. 


Kentucky. 
No State Law. 
Louisville (1919): Sprinklers specified for entire stage section of theatres and 
mercantile and manufacturing basements. 
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Louisiana. 
No State Law. 

Alexandria: National Board Building Code of 1915. 

New Orleans (1921): Sprinklers required in mercantile and manufacturing 
basements; in less than three-story non-fire-resistive hotels, convents, 
lodging houses and similar buildings, in the stage sections of theatres, in 
certain buildings in congested areas, and wherever films are handled; 
they must be installed in garages, and any building may be converted 
into a garage if sprinklered. 

Shreveport (1916): Sprinklers required in “conflagration breeders.” 


Maine. 
No State Law. 
Portland: Sprinklers required in theatre stage sections and stair and elevator 
shafts of non-fire-resistive buildings. 


Maryland. 
No State Law. 

Baltimore (1916): Sprinklers required in theatre stage sections and on pro- 
cenium walls. 

Massachusetts. 

State Law: Sprinklers required for theatre procenium openings, basements 
of mercantile and manufacturing buildings, elevator or other shafts; 
Fire Marshal may require them in certain garages or tenement basements. 

Metropolitan District (Boston and suburbs): Sprinklers required in buildings 
where combustibles are manufactured or stored if people also live or 
work therein, garages over three stories, and where films are handled; 
Fire Marshal has discretionary power as to installations in other places. 

Boston (1916): Sprinklers required in certain apartment house basements and 
stairways, specified parts of theatres, second floor stables, elevator and 
other shafts of hospital and similar buildings (1919), and basements of 
mercantile and manufacturing buildings where ordered; warehouse floor 
areas may be increased by use of sprinklers. 

Cambridge (1917): Sprinklers required over theatre stages; approximately 
66 2/3% increase in allowable floor areas by their use. 

Chelsea (1920): Sprinklers required in buildings where rags are handled, 
except by permission. 

Haverhill (1923): Buildings other than frame unlimited in area if sprinklered. 
Sprinklers may be substituted for requirements of wired glass doors in 
some buildings. 

Lawrence (1915): Curtain sprinklers required over windows of fire-resistive 
buildings exposed within 20 feet. 

Lowell (1922): Any factory or mercantile building is exempt from area and 
fire door requirements if sprinklered; factory stairways must be 
sprinklered. 

New Bedford (1921): Unsprinklered non-fire-resistive buildings may not ex- 
ceed 7500 sq. ft. in area. 

Salem (1921): All new buildings over two stories for manufacturing or storage 
shall be sprinkler-equipped according to National Board—N. F. P. A. 
standards; in other buildings sprinklers increase allowable floor areas 
66 2/3%. 

Springfield (1913): Unless sprinklered second-floor warehouses in fire-resistive 
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and brick buildings must be less than 10,000 sq. ft. floor area. 

Worcester (1917): Sprinklers required in basements and elevator or other 
shafts: of every hotel, apartment, hospital, dormitory, lodging house, 
office building, theatre more than three stories; in every building over 
two stories used for sale or manufacture of merchandise, especially if 
partly used for dwelling. 

Michigan. 

State Fire Marshal Law 1915: Gives the State Fire Marshal power to require 
“automatic or other fire alarm apparatus or fire extinguishing equip- 
ment” in any building or structure where he thinks necessary for the 
public good. 

Detroit (1923): Sprinklers required for stage sections of theatres, buildings of 
excessive area, and buildings where over 20,000 pounds of pyroxylin 
plastic are stored; they permit buildings to have increased allowable 
floor areas in the following amounts: frame construction, 50%; mill or 
fire-resistive, 20% to 33 1/3%. 

Grand Rapids (1917): Sprinklers required in theatres for the stage section, 
and must be used in all mill buildings or where wooden columns are 
used in joisted brick buildings. 

Highland Park (1921): Stock rooms in basements of mercantile buildings and 
stage sections of theatres must have sprinklers installed. 

Kalamazoo (1924): More than three connecting store or factory buildings 
must be sprinklered; allowable floor areas of ordinary non-fire-resistive 
buildings are increased 66 2/3%, mill construction buildings 100%, fire- 
resistive store and factory buildings 50%, by use of sprinklers; sprinklers 


permit the introduction of certain building features not otherwise per- 
mitted. 

Lansing (1921): Sprinklers or similar system required in stage sections of 
theatres. 


Minnesota. 

State Law: While covering fire extinguishing apparatus in certain kinds of 
buildings does not specifically mention automatic sprinklers. 

Duluth (1918): Requires sprinklers in stage sections of theatres, and permits 
fewer stairways in certain buildings if sprinklered. 

Minneapolis: Sprinklers required in stage sections of theatres; their use per- 
mits increase in floor area, removes ground floor area restrictions in 
buildings of mill or fire-resistive construction if installed throughout, and 
reduces number of necessary stairways. 

St. Paul (1922): Sprinklers required for stage portions of theatres. 

Mississippi. 
No State Law. 
Missouri. 
No State Law. 

Joplin (1917): Sprinklers required in theatre stage sections, “conflagration 
breeders,” and may be placed in drying rooms of laundries in lieu of 
steam pipe connection. 

Kansas City (1913): Sprinklers are required for theatre stages, in “conflagra- 
tion breeders,” and in basements of mercantile and manufacturing build- 
ings; area of buildings is limited according to construction, height, 
number of bounding streets and sprinkler protection. 
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St. Joseph (1913): Sprinklers required in mill construction buildings between 
75 and 90 feet high. No other requirement, but they permit area increases, 
St. Louis (1920): Sprinklers required in theatre stages and in fire-resistive 
buildings over 206 feet high; their use increases height and area limits. 


Montana. 
No State Law. 

Great Falls (1921): Mill construction and joisted brick buildings must be 
sprinklered if over two or three stories; fire-resistive buildings areas are 
restricted with 50% increase allowed for sprinkler protection; sprinklers 
to be installed in theatres as directed by Fire Chief. 


Nebraska. 
No State Law. 

Lincoln (1922): Semi-fire-resistive mercantile buildings may be remodeled up 
to five stories if sprinklers are provided. 

Omaha (1923): Sprinklers required in theatre stage sections, in film handling 
rooms, grain elevators over 50,000 bushels capacity, fire-resistive build- 
ings over 24,000 sq. ft.; sprinkler installations waive or reduce numerous 
details of building restrictions; Fire Chief has power to impose addi- 
tional requirements to above. 


New Hampshire. 

No State Law. 
' Manchester (1916): Sprinklers required in theatre stage sections; their use 
increases allowable floor areas from 50% to 66 2/3%. 


New Jersey. 
No State Law. 

Hoboken: Sprinklers required for film storage vaults. 

Jersey City (1907): Sprinklers required in mercantile and manufacturing base- 
ments, and in “conflagration breeders’; (1919) theatre stage sections 
must be sprinklered. 

Newark (1912): Sprinklers required in mercantile and manufacturing base- 
ments, “conflagration breeders”; (1913, amended 1916) stage sections of 
theatres, film storage buildings, buildings where pyroxylin articles are 
stored, and buildings for mercantile or factory use over three stories 
and 2500 sq. ft. area. 

New Brunswick (1918): Building Inspector may require sprinklers or other 
equipment. 

Perth Amboy (1914): Building Inspector has discretionary powers. 

Plainfield (1921): Sprinklers required in theatre stage sections and in buildings 
used for mercantile or manufacturing purposes over 5000 sq. ft. area. 

Rahway (1917): Sprinklers required in theatre stage sections. 

Union (1914): Sprinklers required in specified parts of theatres. 

Woodbury (1917): Sprinklers are a factor in area allowances. 


New York. 

Labor Law: Sprinklers are required in certain factories and use of sprinklers 
will be accepted in place of other protection measures; proposed state 
rules are pending. 

Albany (1910): Sprinklers required in theatre stage sections, ‘conflagration 
breeders” and mercantile and manufacturing basements; provisions are 
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made for allowable increases in floor areas where sprinklers are used. 

Binghampton (1916): Sprinklers required for stage sections of theatres and 
in mercantile and manufacturing basements. 

Buffalo (1916): Parts of theatres and assembly halls are required to be 
sprinklered. 

New York City (Code). Sprinklers required for stage sections of theatres, 
where explosives and films are handled, and elsewhere at the Fire Pre- 
vention Commissioner’s discretion; allowable areas in fire-resistive build- 
ings are larger when sprinklered, and exit and other requirements more 
liberal. 

Niagara Falls (1917): Sprinklers required for theatre stage sections; wooden 
stairs permissible in sprinklered mill buildings. 

Rochester: Sprinklers required in theatre stage sections and in basements of 
mercantile and manufacturing buildings. 

Schenectady (1920): Sprinklers required in certain factory buildings; Fire 
Chief may require them in theatres. 

Syracuse (1922): Sprinklers are a factor in area allowances. 

Troy (1921): Sprinklers required where floor areas are excessive and in stage 
sections of theatres. 

Utica (1923): Sprinklers required in stated portion of theatres. 

White Plains (1923): Commissioner of Public Safety may order sprinklers 
for basements or other parts of buildings where conditions warrant. 


North Carolina. 
No State Law. 
Ohio. 

State Law: Requires sprinklers for theatre stage sections. 

Cincinnati (1923): Sprinklers required in stage sections of theatres and most 
garages where there is any wood construction; they are a factor in 
allowable area determinations. 

Columbus (1920): Non-fire-resistive buildings within the inner fire limits over 
four stories in height must be sprinklered. 

Dayton (1919): In hazardous parts of hospitals, schools, churches and homes 
and in the stage section of theatres sprinklers are required; where they 
are used area allowances may be’ increased 66 2/3% in mill buildings and 
40% in others. 

Hamilton (1912): Sprinklers required in stores, factories and warehouses of 
over three stories in fire districts. . 

Lakewood (1922): Mercantile, warehouse or factory buildings other than fire- 
resistive of over four stories must have sprinklers; fire-resistive 
sprinklered buildings may be of any size. 

Toledo (1917): Sprinklers required in stage sections of theatres. 

Youngstown (1912): Mercantile and manufacturing basements in fire district 
and “conflagration breeders” must have sprinkler installation conforming 
to National Board-N. F. P. A. regulations. 


Oklahoma. 
No State Law. 
Muskogee (1922): Sprinklers required for theatre stage portions. 
Oklahoma City: Sprinkler requirements those of the National Board Building 


Code. 
Tulsa (1922): Sprinklers required for stage sections of theatres, and “con- 
flagration breeders.” 
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Oregon. 
No State Law. 

Portland (1917): Sprinklers required for stage sections of theatres, and are 
a factor in determining floor area allowances; (1920) hotels, apartments, 
tenements, and like buildings without adequate fire escape provisions 
must have sprinklers in basements and stair wells; waterfront buildings 
must be sprinklered. 

Pennsylvania. 

State Law: (Applies to cities other than those of first and second classes.) 
Every building where very many people live or congregate above the 
second floor is required to be sprinklered. 

Altoona (1916): Non-fire-resistive buildings if sprinklered may be over five 
stories. 

Erie (1922): Automatic sprinklers required on stages of theatres. 

Harrisburg (1913): Sprinklers required over stage and other hazardous parts 
of theatres. 

Philadelphia: State Act of 1899 provides for automatic sprinklers in stage 
section, and paint, store and property rooms, and in all basements of 
theatres. 

State Act of 1923 provides for certain allowable increases in undivided floor 
areas in various class of buildings, and for use of wood in the construc- 
tion of roofs of first and second class buildings which are sprinklered. 

City ordinance, 1924, requires sprinkler systems in basements of buildings 
hereafter erected or altered to be used for stores, factories or warehouses. 

Pittsburgh (1921): Garages over two stories must generally be equipped; also 


garages for more than five cars in the same building with a hospital, 
schoolhouse or theatre. 

Scranton (1913): Stage theatre sections must be sprinklered. 

Wilkes-Barre (1917): Sprinklers are a factor in determining floor space 
allowances. 


Rhode Island. 

State Law: Stage sections of theatres must be sprinklered. 

Cranston (1920): Mill construction garages for over three cars must be 
sprinklered. 

Newport (1917): State Law requirement. 

Pawtucket (1917): State Law requirement. 

Providence (1923): Theatre stages must be sprinklered; also all public garages 
at discretion of City Council; sprinklers are a factor in area allowances. 


South Carolina. 
No State Law. 

Columbia (1916): Sprinklers are required in wooden drying rooms of 
laundries, “conflagration breeders,” stage sections of theatres, and where 
three or more buildings communicate; they are also a factor in area 
allowance determination. 

Tennessee. 

State Fire Prevention Law 1919: Empowers Fire Prevention Commissioner to 
regulate fire prevention equipment, but does not specify sprinklers. 
Chattanooga (1922): Hospitals, schools, hotels and like buildings to be 

sprinklered if not fire-resistive; also theatre stage sections. 

Knoxville (1921): Sprinklers required in theatre stage sections and in “con- 
flagration breeders.” 
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Memphis (1912): Sprinklers are required in “conflagration breeders,” base- 
ments of all new mercantile and manufacturing buildings, communicating 
stores, factories and warehouses, and theatre stage sections; their use 
increases area allowances 50%. 

Nashville (1917): Stage sections of theatres must be sprinklered; sprinklers are 
a factor in area allowances. 

Texas. 
No State Law. 

Dallas (1910): Sprinklers required in theatres and film exchanges. 

Fort Worth (1910): Sprinklers required in theatre stage sections, mercantile 
and manufacturing basements, “conflagration breeders”; sprinklers in- 
crease area allowances 50%. 

Houston (1910): Non-fire-resistive stage sections must be sprinklered. 


Utah. 
No State Law. 
Salt Lake City (1921): 50% larger floor areas permitted in sprinklered build- 
ings. 
Virginia. 
Richmond: Sprinklers required in stage sections of theatres. 


Washington. 
No State Law. 
Everett (1920): Theatre stage sections must be sprinklered. 
Seattle (1924): Sprinklers required in theatre stage sections, garages connected 
with hospitals, etc., film exchanges, waterfront buildings, low attics of 


mill buildings, basements containing combustibles, buildings over five 
stories used for store, workshop or factory; their use permits a 100% 
increase in allowable areas. 

Spokane (1919): Sprinklers required in sub-basements, theatre stage sections 
and basements, and over shaving bins of wood working plants when 
same are within 50 feet of a building; increases in allowable floor areas 
when they are used. 

Tacoma (1920): Most large factory and store buildings must be sprinklered, 
all theatre stage sections, and mercantile and manufacturing basements 
containing combustibles; sprinklers permit floor area increases. 


West Virginia. 
No State Law. 

Charleston (1921): Theatre stage sections must be sprinklered; sprinklers 
remove area limitations. 

Wheeling (1918): Practically same requirements as National Board Building 
Code. 

Wisconsin. 

State Law. Sprinklers required in mercantile and manufacturing basements 
and throughout such buildings if over 50 people are employed above 
third floor (office buildings excepted), in theatre stage sections, stair- 
ways of three-story apartments or hotels, etc., and elsewhere at direction 
of Industrial Commission; sprinklers permit increased area allowances. 

Milwaukee (1920): Sprinklers required in storage and workshop portions of 
theatres and film vaults and permit increased area allowances where 
installed; (1917) mercantile and manufacturing basements with com- 
bustibles must be sprinklered and other places at designation of Building 
Inspector. 
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Testing of Foam. 
By Clement K. Swift. 


During recent years the use of foam in extinguishing fires has under- 
gone a notable expansion. The method of blanketing fires with a layer 
of resistant foam was applied primarily to oil fires, because no other 
satisfactory method of attack was available for burning oil. A layer of 
foam, the bubbles of which contain carbon dioxide, when spread over the 
surface of the oil, smothers the fire by cutting off the supply of air to the 
burning material. The use of foam has now been extended to combating 
all kinds of fires, and numerous formulas for producing firefighting foams 
have been developed. 

No standardized methods have been hitherto published for the quali- 
tative or quantitative testing of the claims made for the various com- 
pounds, or for the determination of those qualities which should be 
possessed by a foam to be used on fires. The use of foam for this pur- 
pose has now assumed such dimensions that the publication of methods 
of testing becomes desirable. 

The materials commonly used for producing foam are solutions of 
sodium bicarbonate and aluminum sulfate, which react according to the 
following equation : 


A1,(SO,),+6NaHCO,—2A1(OH),-++3Na,SO,+6CO, 


To either or both of these solutions a foaming agent is added, so that the 
carbon dioxide evolved when the two solutions are mixed may be retained 
as a mass of fine but tough bubbles. The solution containing the alumi- 
nium sulfate is designated as A, and that containing the sodium bicar- 


bonate as B. 

The foaming agents employed have been organic materials of animal 
or vegetable origin, such as glue, glucose, licorice extract, and saponin 
extract. The following are typical formulas: 


No. 1 No. 2 No. 3 

Solution A Per cent Solution A Per cent pees: Force 
Aluminium sulfate 13 Aluminium sulfate 11.3 Sulfuric acid 
Water 87 Sulfuric acid 0.56 Water 

Water 88.14 Solution B 
Solution B ‘ Sodium bicarbonate 
Solution B Glue 

Sodium bicarbonate 8 Sodium bicarbonate 8.45 Glucose 
Foaming agent 3 Foaming agent 1.7 Arsenious acid 
Water 89 Water 89.85 Water 


This article is reprinted from Industrial and Engineering Chemistry. 
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The use of sulfuric acid in A solution accelerates the rate of ex- 
pansion and tends to give a more fluid foam. It is objectionable princi- 
pally because of its corrosive action on storage tanks, lines, and pumps. 
Also, since the strength of the foam structure depends largely upon the 
colloidal aluminium hydroxide in the bubble walls, the substitution of any 
considerable amount of free sulfuric acid for aluminium sulfate results 
in the production of a less durable foam, 

The use of such foaming agents as casein, glue, and glucose requires 
the addition of a preservative to prevent putrefaction. Frequently de- 
composition occurs in spite of such precaution. 

Methods of testing the quality of foam should follow as closely as 
possible: the conditions to which the foam is subject in fighting a fire. 
A good foam must be produced in large volume, must be tenacious so as 
to withstand mechanical abuse, must be fluid enough to flow freely over 
a burning surface of oil, but stiff enough to adhere to a vertical surface 
when used on other fires. It must not wilt rapidly when exposed to the 
flames. 

The following method of testing has been developed to cover the 
properties outlined above: 


Foam Tests. 


Expansion Test—The purpose of this test is to determine the vol- 
ume of foam produced from a very definite volume of mixed solutions. 
Ordinarily cross comparisons are made using the following combinations: 


(1) Standard A solution with standard B solution 
(2) Unknown A solution with standard B solution 
(3) Standard 4 solution with unknown B solution 
(4) Unknown A solution with unknown B solution 


For this test four 1000-cc. cylinders of approximately the same 
height are selected, and 50 cc. of the proper A solution poured into each. 
Fifty-cubic-centimeter portions of the B solutions are poured into small 
beakers. The contents of each of the beakers are poured quickly into the 
corresponding cylinders and the volumes of the resulting foams noted 
after 2 minutes. The variation in temperature between any two solutions 
should not exceed 2° C. 

The results are expressed as a percentage of the standard. The 
method of cross comparison gives an indication of the condition of each 
solution as well as of the combined unknown solutions. Check tests 
should not vary more than 5 per cent. 

New solutions prepared from a good formula should produce 10 
volumes of foam-from 1 volume of mixed solutions at a temperature of 
24° C. (75° F.). After standing undisturbed for 60 minutes, the foam 
should not wilt to less than 7.5 volumes. Stirring at the end of 60 
minutes should not reduce the quantity of foam to less than 4 volumes. 
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Quatity Tests—To determine the quality of foam produced from 
solution samples is exceedingly difficult in the laboratory. Numerous 
methods have been proposed and used, but none is entirely satisfactory. 
A few of the proposed methods are the following: 

(a) The rate of wilting may be determined by observing the decrease in vol- 
ume of the foam produced in the expansion test, readings being taken at 10-minute 
intervals for 1 hour. 

(b) The foam may be vigorously stirred, either immediately after reading its 
initial expansion, or after standing 1 hour, and the decrease in volume noted. This 
test is invariably made in connection with the expansion test, and gives a valuable ° 
indication in the hands of an. experienced operator. However, it may lead to 
erroneous conclusions unless the technic of mixing the solutions is carefully 
standardized. 

(c) <A weighted and calibrated stem similar to a hydrometer may be permitted 


to drop through the foam, the rate of sinking being observed. 
(d) The foam may be floated on a liquid such as kerosene and the rate of 
wilting estimated from the accumulation of water under the kerosene. 


The chief objection to these methods is that foam is not being 
tested under anything like service conditions. The effect of time, agita- 
tion, or contact with oil may give some kind of a quality indication, but 
the most important test is ability to resist exposure to fire. 

There is also the difficulty of generating foam under conditions ap- 
proximating those on the field. Long experience has indicated the manner 
of mixing solutions as one of the most important factors influencing 
foam quality. There is a critical period between the mixing of solutions 
and the final expansion, during which a certain amount of agitation is 
essential. This is readily controlled in field work, but exceedingly difficult 
in the laboratory, where very small quantities of solutions are mixed. 
Fortunately, however, it is possible to standardize the mixing fairly well, 
so that comparative results are obtainable. 

Fire Resistance. In order to compare foam qualities by their actual 
fire resistance the apparatus shown in the sketch has been devised. Solu- 
tions are contained in the calibrated cylinders A and B, from which glass 
lines are carried to the mixing chamber C. The arrangement is such that 
the solution streams entering C impinge, producing a certain amount of 
agitation. The upper end of C is soldered through the center of a flat, 
circular pan containing gasoline. The lines connecting A and B with C 
are adjusted so that the rates of discharge of the two solutions are the 
same. 

The method of conducting the test is to place a measured quantity 
of gasoline (500 cc.) in the pan D, light it, and 5 seconds later discharge 
exactly 25 cc. of each solution to the mixing chamber. The amount of 
foam produced will be insufficient to cover the gasoline area. The exact 
time required completely to destroy the foam is observed. By carefully 
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standardizing all the conditions 
of this test, fairly consistent re- 
sults may be obtained. In mak- 
ing comparative tests the results 
of not less than five experiments 
on each foam should be averaged. 

When foam solutions are com- 
pared by this method, it is quite 
important to vary only one fac- 
tor at a time. If, for example, 
two foaming agents are being 
compared, they should be used in 
the same formula as regards 
aluminium sulfate and sodium 
bicarbonate, and the age and 
temperature of the solutions 
should be the same when the test 
is made. Moreover, deteriorated 
solutions should be compared 

Apparatus for Comparing Fire Re- with new solutions prepared 
sistance of Foams. from exactly the same formulas. 


Fluidity. The apparatus de- 


scribed above may be used to compare fluidity or the spread of the foam. 
For this purpose the foam is discharged on an unlighted gasoline surface, 
and the area measured 2 minutes after discharging the solutions. 

Additional indications of foam quality are given by small-scale field 
tests, such as the following: 

1—A small area of burning gasoline (1 x 1.5 meters) may be extinguished with 
a hose stream and the foam permitted to remain on the surface. After standing 
over night the foam blanket should not be completely destroyed. 


2—Foam projected on a vertical wood surface from a hose stream should cling 
for several minutes before sliding off, provided the layer is not too thick. 

3—If, after extinguishing a gasoline fire, the foam is carefully pushed back to 
expose about 400 sq. cm. of the gasoline surface, and the gasoline is reignited, the 
foam should be sufficiently fiuid to flow back and again extinguish the fire. 


vunsfofepspfianfurs] Ky 
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Solution Tests. 

Foam-producing solutions deteriorate from the loss of carbon 
dioxide, and, in the case of certain formulas, from decomposition of the 
foaming agent induced by bacterial action. In the ordinary installation 
the storage tanks are not tightly closed, and consequently evaporation 
occurs, necessitating occasional dilution to the original standard strength. 
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SoLuTion A—Chemical analysis of A solution is seldom necessary, 
Since the only change that occurs in stored solution is the loss of water 
.by evaporation, it is sufficiently accurate to determine the specific gravity 
at a standard temperature and refer the value to a curve giving directly 
the percentage of aluminium sulfate. The result will show the necessary 
dilution, or required addition of aluminium sulfate. 

So.uTion B—The B solutions are analyzed particularly for sodium 
bicarbonate. Numerous volumetric methods have been investigated, most 
of which are unsatisfactory because of intense color of the solution. 
Highly diluted solutions may be titrated with standard acid using phenol- 
phthalein followed by methyl orange, but the results have been found to 
be entirely unreliable. The most satisfactory method yet developed is a 
modification of that proposed by Sundstrom,* in which sodium bicar- 
bonate is titrated with sodium hydroxide according to the following 
equation : 

NaHCO,+-NaOH=Na,CO,+H,O 

The end point is detected with 10 per cent silver nitrate used as an 
external indicator. As long as the solution contains only carbonates and 
bicarbonates, silver nitrate gives a white precipitate, but the first traces of 
free sodium hydroxide give a brown precipitate of silver oxide: 

2AgNO,+2Na0OH=Ag,0+2NaNO,+H,0 

The titration is made on a 25-cc. portion of the clear solution, using 
a sodium hydroxide solution containing 0.1267 gram of NaOH per liter. 
One cubic centimeter of this sodium hydroxide solution is equivalent to 
1 per cent of sodium bicarbonate. It is necessary to carry the titration 
well over the end point, and permit the color to develop for several min- 
utes on the spot plate. The first definite change is taken as the end point. 
The sodium hydroxide solution is standardized against a newly prepared 
basic foam solution made with freshly boiled distilled water. Unless the 
solution is quite clear, it is necessary to remove suspended matter by 
centrifuging or filtration. 

Normal sodium carbonate may be estimated by titrating the total 
alkali and deducting the equivalent of the previously determined bicar- 
bonate and the alkalinity (if any) of the foaming agent. The method of 
titrating the total alkali will depend upon the foaming agent used in the 
solution, and for this reason no general method can be given. 


Testing of Portable Extinguishers. 

The tests that have been described are intended to apply to solutions 
used in fixed systems rather than portable apparatus. In the case of 
foam-type hand extinguishers, the only satisfactory test is to discharge the 
apparatus in the way it is intended to be used, observing the quality and 
quantity of foam and its effect upon test fires. 


* Lunge, “Technical Methods of Chemical Analysis,” Vol. I, 1908, p. 469. 
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Importance of Tests. 

The principal cause of deterioration of solutions in fixed systems is 

the loss of carbon dioxide according to the equation: 
2NaHCO,=Na,CO,+CO,+H,O 

The decomposition is accelerated by high temperatures and exposure of 

the surface of the basic solution to currents of air. In portable apparatus 

the space above the solution surfaces is protected from air currents, and 

a sufficient concentration of carbon dioxide is maintained practically to 

establish equilibrium. 

The loss of gas from fixed systems results in the production of 
smaller volumes of foam, of less satisfactory quality. It is therefore 
important to make frequent tests of solutions in fixed systems, deter- 
mining the volume and quality of the foam and the sodium bicarbonate 
content of the basic solution. 

The value of any foam formula should be judged by tests of the 
foam, and also by the ability of the foaming agent to resist decomposition 
from bacterial action. In the past too much stress has been placed upon 
initial expansion, and too little attention given to foam quality and per- 
panence of the solutions. A proper balance of all these factors is neces- 
sary to insure satisfactory results from foam fire-protection equipment. 


ACKNOWLEDGMENT: The writer wishes to acknowledge with thanks the valuable 
co-operation of Percy A. Houseman in developing the methods herein described, 
and in the preparation of this article. 


Mud for Fighting Oil Well Fires.” 


Mud, which is almost as convenient as water in an oil field, is one of 
the best known agents for putting out a fire. It has the cooling properties 
of water. But it cakes instantly and does not serve to spread the blazing 
oil as does water. Mud, after cooling, leaves only a non-flammable sub- 
stance near the fire. 

Mud, however, can not be applied with the freedom of water or steam. 
Its best use is for a fire that is confined to the ground, or in cases where 
a blazing well has left a crater. Examples of the effectiveness of mud for 
such fires are numerous in the oil industry. 

In the fields drilled by rotary methods, mud is always available in 
case of fire. And mud of the type used in rotary drilling is effective in 
conquering fire. In cable tool fields, mud may have to be mixed in some 
instances. “Thin mud” is what is recommended for fire fighting. 

The efficiency of mud as a fire quenching agent was demonstrated in 


*Extracts from a series of articles on oil field fire fighting in The Oil Weekly. 
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a fire in the Midway field of California in 1913. The well was near com- 
pletion at the time it caught fire. The method of conquering it was 
described by M. E. Lombardi and printed in Bulletin 170 of the Bureau 
of Mines as follows: 


The well had been drilled by the rotary system and caught fire 
just after it had unexpectedly started flowing, so the rotary table 
was still in place. After the floor of the derrick had burned, the 
table crumpled the end of the casing, which extended several feet 
above the ground, until the table rested on the ground. This formed 
a baffle and the oil spurted out laterally with such force that before 
long a crater about 50 feet wide by 40 feet deep was formed. 

A large number of field boilers were set up near the well and 
the usual method of applying steam and water resorted to. The fire 
was repeatedly extinguished, but the sides of the crater had become 
so hot that the gas and the oil were reignited as soon as the blanket 
of steam lifted. 

The well was on a hillside and the soil was a heavy clay. A 
pit about 50 feet in diameter and three feet deep was dug on the hill- 
side about 200 feet from the well and about 30 feet above it. 

In this pit mud was mixed, fluid enough to flow freely, and the 
mixture was discharged into the blazing crater. The pit was filled 
and emptied three times in quick succession. The third application 
permanently extinguished the flames, the steam formed by the drying 
mud cooling the walls of the crater below the point where they 
would ignite the oil. 


Another instance of the efficiency of mud as a fire combating agency 
for a gas fire, as well as an example of appreciation of conditions, was 


the case of a fire in Red River Parish, Louisiana. The well blew out 
while the casing was being lowered in the hole. The gas was ignited in 
some manner not determined. The crew left the derrick, the casing being 
stuck at the rotary table. 

While the derrick was burning, the gas began coming up around the 
casing and unseated the surface casing, which dropped down. The 
derrick burned, leaving the rotary table, holding the casing, supported by 
the sills beneath the derrick floor. Underneath, the escaping gas formed 
a crater of conical shape, into which water was played. 

This went on until a huge crater, filled with mud and water, was 
underneath the derrick floor, while the gas was burning out of the casing. 
Instead of bringing up paraphernalia for fighting the fire, it was decided 
to try to kill the fire by dropping it into the mud filled crater. 

The sills were pulled from beneath the rotary table. When the last 
one was pulled out, it dropped into the crater, carrying the mouth of the 
casing and the burning gas down into the mud and water. The fall of the 
rotary table caused an eruption of mud, which further covered the blaze. 
The fire was instantly extinguished. 
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The Jersey City Conflagration. 


Report by H. C. Howell, 
Underwriters’ Bureau of the Middle and Southern States (Member N. F. P. A.). 


Starting in a saltpetre plant on Friday morning, Nov. 14, 1924, Jersey 
City was visited by one of the worst fires it has experienced. The area 
involved is located in the southern end of the city near the waterfront, 
the Hudson river being four blocks to the east and Morris canal basin 
two blocks south. The fire practically destroyed two city blocks, and 
necessitated calling out the entire fire fighting forces of the city. 

Originating in the four story brick unsprinklered building occupied 
by Battelle and Renwick as a saltpetre refining works, located at the south- 
east corner of Morris and Warren streets, the fire rapidly progressed be- 
fore a strong northwest wind, swept across Essex street to the brick and 
fire-resistive buildings of the American Sugar Refining Company and de- 
stroyed all the brick buildings and combustible portions of fire-resistive 
buildings in the north group. With the combined efforts of the Fire De- 
partment fire boats and tugs from the various railroads, the fire was 
checked on the south side before it reached the water front. 


Properties Involved. 


The fire destroyed or damaged the following groups of buildings: 

Battelle and Renwick Saltpetre Works, 192-198 Warren street and 
105-121 Morris street. A four story and basement brick building, 100 
feet by 200 feet, with brick boiler house adjoining at the east, 48 feet 
by 100 feet, cut off by a brick wall but with windows overlooking 
the roof of the boiler house. At the rear of the boiler house was a 
four story and basement brick building, 50 feet by 100 feet, forming an 
ell and facing south on Essex street. This building communicated with 
boiler house, the openings being protected by double fire doors. There 
was also a frame bridge extending over the roof of the boiler house, 
which connected the fourth floors of main building and ell, having fire 
doors at the openings to it. There were unprotected windows on all sides 
except on the side toward the adjoining exposures where the walls were 
blank. These buildings were totally destroyed. 

Richards Chemical Works, 188-190 Warren street. This was a°four- 
story fire-resistive building adjoining the south side of the main building 
of the Battelle and Renwick plant with an independent blank wall against 
it but with windows at the east exposed at an angle. There was very little 
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damage to this building. Several inches of saltpetre landed on the roof 
together with debris from the burning buildings. Apparently there was 
enough draft.to carry any heat away from the unprotected windows. A © 
four-story fire-resistive addition was being erected at the rear of this 
building. The steel work was completed and wooden forms were in 
place ready for.the concrete to be poured. The forms were burned off 
and structural steel damaged. 

All the four-story brick tenement buildings facing south on Essex 
street between Warren and Washington streets were destroyed except the 
five-story tenement building on the southwest corner. This building was 
undoubtedly saved by the protection of the fire-resistive chemical plant 
on north side and by the direction of the wind. 

93-113 (south side) Essex Street, 161-176 Washington Street, and 
extending through to Dudley Street on the south. This included the 
“North group” of buildings of American Sugar Refining Company. 
The brick buildings of this group faced on Essex and Washington 
Streets. The roofs and floors were of joist or plank and timber con- 
struction. They were known as buildings A-1, A-2, A-3, A-4, A-5, A-6, 
A-7 (see map). The Filter House buildings in this same block, known 
as A-8, E-1, E-2, E-3, and E-4, were of fire-resistive construction of the 
old type of brick arch between steel I-beams on cast iron columns. This 
group of buildings was being abandoned and practically all of the equip- 
ment had been removed. The two-story brick building on Essex Street 
was, however, temporarily occupied by Manhattan Electrical Company as 
a storehouse. It is said that no insurance was carried on this group 
except on the stock stored in the two-story building. The brick buildings 
were destroyed. There being no combustible material in the fire-resistive 
group of buildings, practically no damage resulted to the structure, except 
to part of the joist roof, small frame roof structures and window frames 
which were burned out. The brick buildings were sprinklered, but the 
fire pumps and city supplies had been disconnected and the only supply 
for sprinklers remaining was from small gravity tanks on the roofs which 
proved of little or no value. 

The four-story fire-resistive non-sprinklered building of the Ameri- 
can Sugar Refining Company, on the southeast corner of Essex and 
Washington Streets, was also vacant except for the first floor, which was 
occupied by Colgate & Company for storage of finished stock in cases. 
Most of the wired glass windows in this building had been replaced by 
ribbed glass after the Black Tom explosion. These windows were broken 
out but practically no other damage occurred in this building. Stock on 
the first floor suffered considerable damage from water. 

There were incipient fires occurring in various portions of south or 
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Map showing the area and properties affected and destroyed. A study 
of the map and accompanying text will show many instances of the effec- 


tiveness of exposure protection devices. 


main group of the American Sugar Refining Company’s plant on the 
south side of Dudley Street but these were extinguished by streams from 
hose stretched over roofs from the fire boats and tugs. 


Story of the Fire. 


The fire originated near west end of main building, either on the 
first floor or basement of the saltpetre works. The building had good 
brick walls, but was of light joisted construction having floors of 1-in. 
matched boards. Wooden beams of moderate span on wood columns were 
used. The stairs were open and elevators trapped except in the Essex 
Street building where they were cut off. The main building, 100 feet by 
200 feet, was divided into three fire sections of indifferent value by brick 
walls with single or double doors at the openings but the walls did not 
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Ruins of the building used as a saltpetre works in which the fire got 
its start. In use for some 25 years, the chemical-saturated woodwork 
inside was aflame throughout before the fire department could get there. 
A strong wind blowing in the direction the camera is facing carried the 
flames to the rest of the block of buildings. 


extend through the roof. The boiler house adjoined at east, cut off by a 
blank wall with double fire doors at the only opening. There was a large 
monitor over the roof with thin glass at the sides. The fire walls did not 
prevent fire from spreading and destroying the building. No information 
could be obtained regarding the condition of fire cut-offs but it is fair to 
assume that some of the fire doors may have been open, also that explo- 
sions occurring early in the fire undoubtedly permitted it to spread 
throughout the sections thereby destroying the value of these cut-offs. 
The building was occupied as follows: basement, storage of crude 
stock, sodium nitrate, potassium chloride. First floor, storage, drying 
and shipping. Second floor, crystallizing, drying, pulverizing. Third and 
fourth floors, dissolving, concentrating, storage of liquor, crystallizing. 
The crystallized sodium nitrate was dried on wire and wood trays in 
a frame metal-lined, steam-heated dry room in the first floor. The air 
was circulated by a motor-driven fan which exhausted the air into a room 
about 15 by 60 ft. in area, located in the basement. This room was par- 
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The fire when it had reached the buildings of the American Sugar 
Refinery Company. These buildings were sprinklered but the fire pumps 
and city supplies had been disconnected, and the only supply for the 
sprinklers was from small gravity tanks on the roofs, which proved of 
little or no value. The right hand picture is a closer view taken later and 
shows the walls still standing and the firemen in what proved a successful 
effort to save the brick tenements at the right. 


titioned off by hollow tile walls having plaster on a metal lath ceiling. 
A metal exhaust, about 5 sq. ft. in area, from this room extended through 
basement window to an opening at the sidewalk. There was an iron 
grating over this area which extended along the side of the building and 
included a portion of sidewalk. Two rotary driers, steam heated, were 
located in the first floor. 

The cause of the fire is not known, but it is the opinion of the Jersey 
City fire department investigators that it was the result of spontaneous 
ignition in burlap bags. Employees of the saltpetre plant are of the 
opinion that sparks from a small fire at street curb, started by children, 
had lodged in the exhaust from the room located in basement and were 
carried along to some exposed beams or woodwork. A strong northwest 
wind was blowing at this time in the direction of the opening from base- 
ment. It is claimed the fan in the exhaust was not in operation. 

This plant had been in operation for about twenty-five years. Un- 
doubtedly the floors and timbers were very dry and the chemicals had 
become well embedded in the wood. The inside protection was inadequate, 
consisting of a 2-inch standpipe with hose on each floor and of fire pails. 
Employees are said to have discovered fire or seen smoke at the floor 
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near the dryer and attempted to use a hose line from standpipe and a few 
pails of water but were soon driven out by the smoke. It is probable that 
several minutes were lost during this time. At any rate Fire Chief Boyle 
states that when his men entered the building after the first alarm, the 
first floor was a roaring mass. 

Fire alarm box No. 118 is located directly across the street from 
where the fire started. The nearest fire department quarters are only 200 
feet distant so that a very short period of time must have elapsed from 
the time the alarm was sent in by an employee until firemen had hose 
lines in operation. Six hose lines were first run in the first floor at the 
entrance to the building but these had to be soon withdrawn. A pumping 
engine was first connected to a hydrant at the street corner near the 
entrance to the building but was soon withdrawn under some difficulty. 
At about the same time five hose lines were run into the ell building 
facing Essex Street, but the fire spread through this building so rapidly 
that these lines had to be withdrawn and firemen were compelled to rush 
to the street. Twelve firemen were burned in this building but none of 
them seriously. 

The first alarm was received at 9:05 A. M., second alarm at 9:08, 
third at 9:10 and fourth alarm at 9:12. These calls brought out sixteen 
companies with ten pumping engines, two steamers and two trucks. 
Immediately after, a special call was sent in which brought six additional 
pumping engines and two trucks which action shows that fire was making 
very rapid progress. A call was then sent to Manhattan for fireboats 
and the New Yorker and John Purroy Mitchel responded, these being 
stationed in the Morris canal basin to the south and at the foot of 
Washington Street. 

All the pumping engines in use were of 1000 gallons capacity except 
one steamer which was of 1200 gallons. In all there were about thirty- 
two hose streams in use from pumping engines taking suction from 
hydrants or at the water front. 

The water supply from a gridiron of 6-inch, 8-inch and 12-inch mains 
in this vicinity is said to have been adequate.. A 30-inch feed main was 
located about 1000 feet distant. The pressure at the beginning of the fire 
was about 40 lbs., but after the second alarm it was increased to about 
70 lbs. by the water works department, according to fire department 
records. 

In about sixty minutes the saltpetre plant was consumed. It is esti- 
mated that the highest temperature reached in this building was approxi- 
mately 2700-2800 degrees Fahrenheit. According to the weather bureau, 
the wind velocity from 9 A. M. to 2 P. M. was 52-60 ee and tempera- 
ture during the forenoon 47-50 degrees. 
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While the saltpetre plant was burning there were continual detona- 
tions, which were felt for several blocks distant and caused considerable 
uneasiness leading to the report that buildings were being dynamited. 

There were incipient fires in numerous places at the south as far as 
the Central Railroad terminal. These were controlled by private protec- 
tion assisted by numerous tugboats. An exception was a public alarm 
sent in on account of fire on the roof of the Central Railroad warehouse, 
dock No. 1, at the foot of Johnson Avenue. 

It is impossible to state the chronological order in which the fire 
spread from building to building but the Essex Street building of the 
saltpetre plant was beyond control in a very few minutes after firemen 
arrived. Flames spread rapidly across Essex Street to the sugar refining 
buildings. The peak was reached about 1 P. M. After 2 P. M. the fire 
was practically under control. No lives were lost but fifteen firemen were 
injured. 


' 
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Krause Milling Co. Fire. 


Report by Wisconsin Inspection Bureau. 
(Member N. F. P. A.) 


A dust explosion and fire destroyed the ten-story cereal and feed mill 
and adjoining structures belonging to the Charles A. Krause Milling 
Company, located in Greenfield, Wisconsin, just outside the city limits of 
Milwaukee, on the morning of September 2, 1924. Loss of life was 
fortunately limited to one man but the damage to the plant amounted to 
at least $1,500,000. An employee, whose duties were on the eighth floor 
of the building and was apparently involved in the first flash, escaped un- 
assisted by way of the enclosed stairway, fire in his clothing being extin- 
guished by automatic sprinklers. This man, being severely burned, was 
immediately rushed to the hospital, and died several days later. He was 
unable to say what happened, except that everything was on fire. 


Buildings Involved. 

The construction of the buildings affected principally was as follows: 
Building No. 3, Corn Mill, was of two and five stories and basement and 
walls were of brick in newest sections and concrete on skeleton steel in 
the older portions. The roof was composition on wood frame. In 
Building No. 4, Feed Mill (fire started in this building), walls were brick 
in the sections that were four and five stories high and also to the fifth 
floor of the ten-story part; above the fifth they were iron clad on wood 
crib. The roof was composition on a wooden frame. Building No. 5, 
Boiler House, was a one-story structure with wood and composition roof. 
Building 6-6A, two stories high, was of brick and iron clad construction, 
wood and composition roof. These buildings were closely built and 
communicating, as shown on the map accompanying this report. Prob- 
ably about half of the communicating openings were protected. 

The buildings housed machinery and grain distributing apparatus. 
A large quantity of corn oil was stored in the corn mill and accounts for 
the rapidity with which that building was burned. 


Events Preceding Fire. 

The plant was shut down Sunday and Monday (Labor Day). In- 
ventory was taken Sunday, August 31. On Tuesday morning, September 
2, the usual number of employees were on duty at their respective places. 
About five minutes before the fire occurred one of the two men at work 
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on the eighth floor of Building No. 4 came down for a set screw, being 
on his way towards the shop when fire occurred ; he afterwards stated that 
no odor from overheated bearings or smoke was noticed at that time. No 
grinding machinery was in operation. Screenings were being elevated in 
the building in which fire originated. No repair work was being done, 
and electricians report no trouble with electrical wiring or equipment. It 
was stated that cyclones had been thoroughly cleaned late the previous 
week. No choke-up of grain occurred. All electric motors were equipped 
with overload releasing devices and were said to have been regularly 
inspected. The switch engine was at work in the yard. 

It was reported that in the past few years several small fires had 
occurred, caused by overheated bearings and minor dust explosions in 
ducts. These fires were extinguished by the automatic sprinkler equip- 
ment and the automatic operation of dampers in ducts. Losses were said 
to be small. 


Origin of Fire. 

The origin of the fire is not known. A theory advanced by prominent 
investigators was that the probable contact between iron buckets of ele- 
vator and some foreign substance, probably a nail or stone, was directly 
responsible. The report states further that two major and several minor 
explosions took place, the latter being in remote pockets. 


Story of Fire. 

(Upon hearing a puff or dull thud, as the secretary of the milling 
company explained it, he looked from the office window of Building No. 
1 and saw a heavy cloud of smoke and flying debris issuing from upper 
floors of Building No. 4, a ten-story section. He immediately telephoned 
an alarm to the Milwaukee fire department, and the switchboard operator 
then called the West Allis fire department. 

At about this time an employee on the first floor of Building No. 4 
ran to feed mill section and notified the superintendent of the feed mill, 
who turned in an alarm over the combination A. D. T. watchman and 
fire alarm system, which reached fire alarm headquarters shortly after the 
telephone alarm. 

The employees at work on the four lower floors of Building No. 4, 
ten-story section, escaped without injury, with the exception of one man, 
who was slightly burned. 

One employee on the third floor attempted to shut off electric motors, 
but was unable to do so due to flames near controllers. The general super- 
intendent and the feed mill superintendent succeeded in reaching the third 
floor of Building No. 4 to make sure all employees had made their escape. 
Flaming timbers from topmost floors were falling through stairway 
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View showing the principal buildings destroyed. Wired glass windows 
prevented the firemen playing streams of water into.the buildings from out- 
side, and the intense heat made them unapproachable. 

opening, and realizing the building was doomed, they escaped by way of 
the adjoining four-story section, closing fire doors in buildings on the 
south. 

The switch engine crew which was at work in the yard at the time of 
fire succeeded in removing a large number of freight cars before the 
laying of hose lines. 

At about this time the first companies of the Milwaukee fire depart- 
ment arrived, and the captain of Engine Co. 26 immediately telephoned 
for additional apparatus (time, 9:30 A. M.). The West Allis fire de- 
partment arrived at about 9:32 A. M., and additional apparatus from 
Milwaukee arrived as per schedule of response. Assistant Chief Smith of 
the Milwaukee department arrived at about 9:50 A. M. and, being senior 
officer, took command. At this time all buildings bounded by heavy line 
on diagram were in flames, and also the roof of Poultry Feed Mill 
(No. 7-8) 40 ft. west of main buildings. A company was sent to roof of 
this building, and after extinguishing roof blaze were successful in saving 
building, although the heat was nearly unbearable. 

At about 10:05 A. M. the top floors of Building No. 4 collapsed, and 
pressure tank fell, breaking sprinkler piping. This depleted the water 
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Left: Picture taken at the moment of collapse of the Feed Mill build- 
ing when the boilers in the adjacent boiler house blew up. Right: The 
blazing ruins following the explosion. 


supply to sprinklers in buildings on the south. 
Hose streams directed on burning buildings had little effect. Heavy 


stream appliances which would ordinarily be used on a fire of this nature 
were not used, due to the inadequate water supply and exceedingly long 
lengths of hose. Pumping engines were operated with suction gauges at 
zero, indicating that they were pumping all of the water which the mains 
would carry. One Milwaukee pumper took supply from a drainage ditch 
and storm sewer. 

The fire was under control at about 3 P. M. Milwaukee companies 
were returned to quarters as their services seemed no longer necessary 
at 7 P. M., except one company, which remained throughout the night 
and following day, being relieved by Krause Co. employees the evening 
of September 3. Hose lines were used from hydrants thereafter for 
several days by employees of the Krause Co., wetting down ruins. 


Conclusions. 

The wired glass windows prevented the fire department from directing 
streams inside of Buildings No. 3 and 4. 

The public water supply was entirely inadequate, and hydrant dis- 
tribution was very poor. 

As this plant is located outside of the city, the fire had gained con- 
siderable headway before the arrival of the Milwaukee or West Allis fire 
departments. 
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View from the southwest of Building No. 3 showing some of the 
exposed grain tanks. 


It is probable that the original flash fire opened up sprinklers on at 


least two of the upper floors, involving about 100 heads. In that case, 
the 4,000 gallon supply from the pressure tank would have been exhausted 
in less than one minute’s time. The opening of the large number of heads 
on the lower floors, and probable disruption of the sprinkler piping, ap- 
parently consumed the entire supply from the fire pump, which prevented 
water from reaching the upper floors. 

Fire doors between Buildings No. 3 and 4 served as a fire retardant, 
as the fire apparently communicated to Building No. 3 through an unpro- 
tected opening in the basement, and also through the roof, due to falling 
embers from Building No. 4. It was stated that a considerable amount 
of dust had accumulated in the basement of Building No. 4, and also in 
the tunnel with an unprotected opening communicating with Building 
No. 3. It seems reasonable to assume that one of the early minor ex- 
plosions occurred in the basement or tunnel, resulting in fire entering 
Building No. 3 by this route. Fire doors between Buildings No. 2 and 3, 
when fire was cut off, served their intended purpose well. 

Assistant Chief Smith stated that the few available supplies from 
pumpers were used in protecting buildings in the immediate vicinity, and 
for that reason the fire department connection located near a private 
hydrant in Burnham Street, south of Building No. 2, was not used. 
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Tank Truck Fire Record. 


The following record of thirty-five fires and explosions occurring dur- 
ing the past seven years, causing a loss of twenty-seven lives and eighty- 
one injuries, is striking testimony of the hazards incident to the handling 
and distribution of gasoline supplies by tank wagon and truck. There 
was a total property damage of $551,110 in the twenty fires where loss 
figures are given in the original reports. In thirteen other fires and ex- 
plosions no money loss figures are given. If it be assumed that the loss 
per fire is as large in these other instances as in those where exact 
figures are given, the total damage would amount to $910,000. In addi- 
tion to these fires and explosions, two accidents are included in the record 
where there was escape of gasoline from a tank truck but ignition was 
prevented. 

The ordinary tank truck is permitted to use city streets with compara- 
tively little restriction, and in view of the extent of this method of dis- 
tributing gasoline it is perhaps surprising that the following record does 
not contain a larger list of disasters. This record is not intended to be 
exhaustive, it merely includes those fires which have been reported to the 
N. F. P. A. Department of Fire Record, together with a list of fires and 
accidents compiled by the Bureau of Explosives (member N. F. P. A.). 
While by no means complete, it is felt that this record contains a suffi- 
cient number of fires to permit of generalizations as to the usual causes 
of such tank truck accidents. 

This subject is of special interest at the present time because of the 
current agitation in New York City to permit the use of tank trucks for 
distributing gasoline through the streets, whereas the present ordinance 
limits transportation of gasoline to steel barrels or drums of a capacity 
not over fifty-five gallons each. The explosion which occurred in a 
Pittsburgh garage building on August 29, 1924, when a tank truck of 
‘gasoline was being unloaded into underground storage tanks, with a loss 
of eleven lives and a number of injuries, is an example of the consequences 
of disregarding the elementary precautions necessary to safety in handling 
gasoline. As is stated in the summary appearing in the list of fires and 
accidents, it is probable that the failure to function of a safety relief 
valve may have been responsible for the escape of gasoline vapor. The 
primary reason for the disaster, however, is the fact that this truck was 
being unloaded inside the building, where fundamental requirements for 
safety in gasoline handling call for such tank filling to be done always 
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Wreckage of the tank truck involved in the Downey, Cal., gasoline 
filling station explosion. Nine dead, forty-one injured. 


through connections outside of buildings. In this fire seven garage em- 
ployees were killed, and four children, who were playing in the street at 
some little distance from the garage, were burned to death. This and 
the Downey, Cal., disaster (April 21, 1922) are the only cases in the 
record where so many lives were lost. It will be noted that these two 
major disasters and two other fires occurred while filling tanks through 
connections inside buildings. This practice is prohibited by the N. F. P. A. 
regulations on this subject and it seems surprising that municipal legisla- 
tion permitted this practice in these cases. 

Of the thirty-five fires and accidents, seventeen occurred in connec- 
tion with filling the tank wagons on the premises of the oil companies ; 
ten occurred during the delivery of gasoline to filling station and garage 
tanks ; and eight were due to accidents while en route between oil dis- 
tributing stations and the customer’s tanks. Of the latter, six were the 
result of accidents at railroad crossings. 

The actual cause of ignition of the gasoline in fires occurring during 
the unloading of tank trucks is in many cases not clearly determinable. 
The automobile engines running and static sparks are given as the cause 
in the majority of cases ; gross carelessness on the part of operators being 
to blame in some instances. It is obvious that most of these fires could 
have been prevented by stopping automobile engines during loading and 
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unloading operations, by proper grounding of apparatus and the pre- 
cautions against static electricity, and by care in not allowing gasoline to 
overflow or spill. 

In three cases reported in this record tank truck drivers started their 
cars during the fire, drove them away from the scene of ignition with 
valves open, distributing burning gasoline. This particular trouble could 


prs ieeueneoliinntes niasanas ib,’ truck design. It is probable 
that other phases of the hazard of this method Of handling gasoline are 


also subject to control, to a certain extent at least, by variations in the 
design of the trucks and tanks. This is a subject which is now being 
considered by the N. F. P. A. Committee on Flammable Liquids and 
which will presumably be the subject of a future committee report. 


Gasoline Tank Truck Fires and Explosions. 
Reported Since January 1, 1917 


January 11, 1917. Bloomington, Ill. One injured, loss $1500. 

An employee at an oil distribution station was filling an automobile 
delivery tank. While waiting for the tank to fill he started the engine, 
which caused a spark, probably from the magneto or generator. Some 
rubbish under the truck was set on fire. Attempts to extinguish the 
flames were unsuccessful. The delivery tank began to run over, spilling 
the gasoline on the ground, which added to the intensity of the fire. 


The man was severely burned and the building and contents were prac- 
tically destroyed. 


July 28, 1917. Edgewater Park, N. J. One killed, twenty-five injured, loss $7595. 
There was a collision between an automobile tank truck and a rail- 
road train. The gasoline ignited and the tank exploded. 


July 30, 1917. Galilee, N. J. Two killed, two injured, loss $12,789. 
Automobile tank truck was hit by an express train. The truck driver 
and the engineer of the train were fatally burned. 


May 4, 1918. Kalamazoo, Mich. One killed, loss $100,000. 

Automobile tank truck was discharging gasoline into an underground 
storage tank of a garage. The filling and vent pipe of this tank was in 
the center of the garage building. The motor of the truck was left run- 
ning during the discharging operation. The gasoline fumes ignited from 
the exhaust. The driver drove the truck out of the building and through 
an alley with the discharge valve open, thus spreading burning gasoline. 
One man was killed when the building subsequently collapsed during the 
course of the fire. 


October 8, 1918. Little Rock, Ark. Loss $56,000. 
A tank truck was being filled at an oil distributing station. The 
engine was running during the filling operation and back-fire ignited 
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gasoline vapor. The ensuing fire destroyed the plant of the oil company 
and considerable adjoining property. 


October 15, 1918. Racine, Wis. Loss $13,000. 

After filling a tank wagon on the premises of an oil company the 
wagon was left standing on the outside of a building with a valve open. 
The gasoline ran into the basement and was ignited at a furnace. A series 
of explosions followed. 


July 18, 1919. Boston, Mass. 
An Army truck collided with an automobile tank truck, breaking 
faucets in rear, resulting in leakage and fire. The following is quoted 
. from the Boston Herald: “Nine hundred and fifty gallons of inflammable 
gasoline poured into the middle of one of our busiest avenues, above its 
most crowded crossing and at the head of a gentle downgrade, to be 
touched off just where the grade and breeze would drive the red flames 
and black smoke most swiftly under automobiles and against shop- 
windows. Considered in itself, last evening’s fire was one of the most - 
extraordinary in the annals of the department. The crowd found the 
firemen quenching flames in a dozen scattered automobiles at once and 
washing the rainbow-colored floods of diluted gasoline across the streets 
and down the sewers. The blazing fluid had not only burned the standing 
automobiles. into charcoal, it had generated heat enough to split curbstone 
and crack shop-window glass. Considered as a warning of the risk in 
transporting inflammable oils through our congested streets, the fire de- 
serves careful study. Within a month a similar accident, with less serious 
results, occurred on Sudbury Street, through the mischief of boys playing 
by a tank truck.” 


September 30, 1919. Yacolt, Wash. Loss $5000. 
Passenger train hit truck containing 600 gallons of gasoline. Tank 
was ruptured and gasoline ignited. 


November 20, 1919. Pomeroy, Ia. 
Wagon was being filled at night by light of an oil lantern. Vapor 
ignited. The ff» Yestroyed the wagon and a quantity of gasoline and oil. 


December 31, . “~ _ sstown, N. J. One killed. 
There was a between a passenger locomotive and an auto- 
mobile tank truck. The gasoline which leaked from the truck was covered 


with dirt and did not ignite. 


January 5, 1920. Columbia, Tenn. Loss $4000. 

Truck containing 600 gallons of gasoline and oil was loaded in the 
morning when tanks were cold. Exposure to sun caused expansion of 
liquid which overflowed and ran down to engine of truck, where it was 
ignited by spark from engine. 

January 22, 1920. Vestabury, Pa. Loss $126. 


An automobile tank truck containing gasoline and oil skidded down 
an icy hill to a railroad crossing and was struck by an express train. The 


gasoline was ignited by sparks. 
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May 31, 1920. Caribou, Me. 
Tank truck was being filled at storage tanks. Fire destroyed truck 
of gasoline, several cars and other railroad property. 


June 7, 1920. Springfield, Tenn. Loss $200,000. 

An underground storage tank near a garage building was being filled 
from a tank wagon. Gasoline was ignited by a match struck by an oil 
company employee. (According to another report ignition was caused by 
sparks struck by iron parts of the filling apparatus.) The ensuing fire 
destroyed the garage, a large tobacco warehouse and other adjoining 


property. 
April 10, 1921. Napa, Cal. One injured. 


Tank wagon was being cleaned with gasoline. Electric light bulb 
broke, igniting the gasoline vapor. 


April 18, 1921. Henderson, N. C. Loss $85,000. 

A tank truck was outside a garage building filling an underground 
storage tank. The gasoline caught fire from unknown cause. The fire 
entered the garage building through window openings. 


June 13, 1921. Rising Sun, Md. 

A tank truck was filling an underground garage gasoline tank. 
Atmospheric temperature was about 90 degrees. The truck had been 
driven twenty-five miles in forty-five minutes, uphill all the way. The 
gasoline was a blend containing benzol. One tank was filled in the usual 


manner without mishap. A second tank, less conveniently situated, was 
being filled by discharging the gasoline through an old automobile inner 
tube. Some gasoline was spilled from this improvised connection and 
was ignited, presumably by the automobile engine, which was still hot. 
The resulting fire, in addition to destroying the truck and garage, burned 
a church and damaged a number of dwellings. 


September 15, 1921. Edgerly, La. One killed. 

An automobile tank truck containing gasoline and oils was hit by 
a railroad train. The chauffeur was pinned to his seat and carried about 
1400 feet in front of the engine. He was burned to death by gasoline, 
which enveloped the engine in flames. 


October 29, 1921. Athers, Ga. Loss $10,000. 

A gasoline truck was being loaded when escaping vapor became 
ignited. Ignition is said to have been due to defective electric wiring. 
A warehouse was destroyed, together with the automobile truck. 


December 28, 1921. Sturgis, Mich. 

The delivery valve of an 11,000 gallon capacity overhead tank was 
stripped from position when an automobile truck backed beneath the 
tank for filling. The valve was only screwed into the nipple about three 
threads and the valve pulled out. Gasoline flowed on to the automobile 
truck. The driver stopped his engine and prevented a serious fire. Dur- 
ing the thirty minutes elapsing until the outlet was shut off, from 2000 
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to 2500 gallons leaked on the ground in the vicinity and on the railroad 
tracks leading to freight house. The driver was not familiar with valve 
operation, and only succeeded in reducing flow by use of gunny sacks. 


January 25, 1922. Providence, R. I. 

A garage tank with filling connections inside the building was being 
filled with gasoline carried in cans from a tank truck. The gasoline was 
ignited. The exact cause has not been determined. Ashes were used to 
extinguish the fire with comparatively small loss, there being insufficient 
heat developed to operate the automatic sprinklers with which the building 
was equipped. 


April 21, 1922. Downey, Cal. Nine killed, forty-one injured. 

A tank truck was engaged in replenishing the gasoline supply at a 
road-side service station. There was an explosion, exact cause not ascer- 
tained, in which the truck was hurled through the air a distance of 100 
feet. One person was instantly killed and eight others subsequently died 
from burns. Persons who were standing within 50 feet of the truck 
when it exploded, were enveloped by the flames and their clothing burned 
from their bodies. Pedestrians distant 150 to 200 feet from the spot were 
blistered by the heat before they could turn and run; while others who 
were 200 feet away and in the path of the explosion, although not burned, 
were thrown violently to the ground. All vegetation for a distance of 
500 feet on the leeward side was scorched. 

The gasoline station was constructed of frame with corrugated iron 
roof and cement and gravel floor. Size of building was approximately 
25x40 feet. It was equipped to furnish usual gasoline and oil service, 
and in addition had battery charging and repair equipment. A battery 
charging and repair table located in the center of the building had oxy- 
acetylene torch which was used for soldering. 

The gasoline equipment consisted of five gasoline storage tanks; 
two were buried under the building, tops of the tanks three feet below 
ground ; two tanks outside the building were buried from six inches to 
one foot, and one tank adjoining the building was above ground and en- 
closed with brick walls. Of the two tanks buried under the building, one 
had the filling pipe inside and the other just outside. The capacity of the 
tanks was as follows: 390 gallons, 295 gallons, 335 gallons, 200 gallons 
and 175 gallons. Tanks were interconnected with valves between and 
vented above the building. Tanks were connected with two pumps. 

Just previous to the fire, an oil distributor called at the filling station 
with a truck and trailer, the truck having capacity of about 1000 gallons, 
and the trailer about 775 gallons. As this was his first call in the morn- 
ing, both the truck and trailer were full. The equipment was stopped 
with the trailer about 20 feet from the filling pipe of one of the two tanks 
which was buried under the building. The hose connection was run from 
the trailer to the filling pipe located just inside the building, and gasoline 
was turned into the underground tank. After this had been done, the 
driver of the truck went outside. The proprietor of the filling station 
was working on a battery and soldering some terminals, in which he used 
the acetylene torch. Just previous to the discovery of the fire, the pro- 
prietor had also left the building and gone to a small car at the curb on 
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which he was working. Within a few minutes fire was discovered around 
the inlet to the tank in the building and followed toward the trailer along 
the hose. After a short interval the hose burned off, the gasoline being 
allowed to escape freely continued to burn, and in a short time the trailer 
was enveloped in flames. The truck driver attempted to disconnect the 
trailer from the tank wagon but was not successful, and the two were 
allowed to stand connected while the rear one continued in flames. There 
was no public fire protection available, and no attempt was made to cool 
either of the tanks with any sort of hose streams, there being, however, 
nothing available except garden hose. The gasoline station itself was 
consumed within a few minutes; bystanders were repeatedly warned by 
both the driver of the truck and the proprietor of the gasoline station to 
remain at a safe distance. Their advice, however, was not heeded. Ap- 
proximately 45 minutes after the fire first started the tank on the truck 
exploded, throwing gasoline into the air and over about fifty persons, nine 
of whom died. The tank on the truck was blown a distance of about 
100 feet. From testimony it is indicated that there was no violent ex- 
plosion from any of the compartments of the trailer; this is probably due 
to the fact that it was constructed of light material which was forced 
apart without undue violence. The truck tank, however, was of 3/16-inch 
riveted steel and the vents were 14-inch pigtail type. 

A small office located about 55 feet across the street from the filling 
station was destroyed and a number of trees in an orchard across this 
same street were badly scorched, as were other trees about 80 feet north- 
east. A one-story frame dwelling 25 feet south of the filling station was 
slightly burned, but fire was extinguished by garden hose. None of the 
underground storage tanks were damaged by the fire and all were found 
to contain gasoline in various amounts after it was over. It was noticed 
that gasoline vapor burned around the vent pipes during a portion of the 
fire. 

The cause of the fire is not known and on account of conflicting 
testimony it is not possible to ascertain definitely just how it started. The 
statement of the truck driver is to the effect that the proprietor of the 
filling station was using an acetylene torch in the building while the 
underground tank was being filled. The torch was being used at a bench 
about five feet from the filling pipe. The proprietor of the filling station 
maintains that the acetylene torch was turned off when he left the station 
a few minutes prior to discovery of the fire. The truck driver, however, 
states that the torch was burning with a low flame and had been placed 
on the bench by the proprietor when he left the building. The testimony 
of another bystander is to the effect that the truck driver stepped up to 
the filling pipe and lifted the hose out of the pipe and that simultaneously 
with this action he noticed a ball of fire at the end of the hose, and that 
the truck driver thereupon dropped it and ran. 

Examination of the trailer by representatives of the Fire Prevention 
Bureau of the Fire Department of the City of Los Angeles within a few 
minutes after the fire, indicated that the static chain on the truck was 
poorly connected and that it was also approximately two inches short. 
Therefore, under the most favorable circumstances, it was not available 
as a path for static electricity from the trailer chassis. Fire might readily 
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have been caused from either of the above conditions, and inasmuch as 
bath are well recognized hazards in the handling of gasoline, there is 
apparently nothing new to be learned from this fire. 


May 22, 1922. Waynescastle, Pa. One killed. 

A tank truck was struck by a locomotive at a railroad crossing. A 
number of 10-gallon cans on the running-board of the truck were thrown 
about, scattering gasoline which ignited. 


July 31, 1922. Raleigh, N. C. One injured. 

A tank truck was discharging gasoline into underground storage 
tanks in the streets outside a garage building. A garage employee threw 
a lighted match on the pavement. Gasoline ignited. The filling hose 
burned through and allowed the burning gasoline to pour out into the 
street. Chemical and hose streams supplied by the fire department served 
only to spread the fire. Eventually a man, protected by a water curtain 
supplied by three hose streams, was able to reach the truck and close the 
discharge valve, stopping the fire. The truck driver was burned, but not 
seriously. 

September 30, 1922. Mobile, Ala. One injured, loss $20,000. 

Tank truck was being filled on the premises of an oil distributing 
company by gravity feed pipes from a thousand gallon open-top storage 
tank. The gasoline was ignited, presumably by static sparks between the 
metal fill pipe and the tank on the automobile truck. 


November 15, 1923. Morland, Kan. Loss $4000. 


An oil company employee was filling a tank truck with gasoline by 
hand with an open bucket which scraped against metal parts of the truck 
and caused a spark igniting gasoline. 


December 1, 1923. Robinson, Kan. Loss $14,600. 

An automobile tank truck was being filled on the premises of an oil 
company. To ascertain the amount of liquid in the tank an employee 
lowered an electric light into the tank. While withdrawing this the wire 
guard came in contact with the metal filling pipe. A flash occurred 
setting fire to the truck and building. Several adjoining storage tanks 
were also destroyed. 


March 24, 1924. Omaha, Neb. 

An automobile tank truck was being filled while the motor was run- 
ning. It is believed that a back-fire of the engine ignited the oil. The 
plant was entirely destroyed. 


June 9, 1924. Roydale, Col. Loss $6000. 

Tank wagons were being filled with gasoline pumped by a small 
gasoline engine. This back-fired and ignited vapors which were thick 
around the wagon, there being no breeze stirring. Storage tanks were 
entirely destroyed. 


June 26, 1924. Fairbault, Minn. Loss $1500. 
A tank truck was standing in the covered driveway of an oil com- 


pany being filled from outside supply tanks. The ignition of gasoline 
vapor is attributed to static sparks. 
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August 29, 1924.. Pittsburgh. Eleven killed, seven injured. 

A tank truck load of casinghead gasoline was being discharged into 
underground storage tanks in a Pittsburgh garage building, the unloading 
operation taking place just inside the door. Vapor from the casinghead 
gasoline escaped from the tank in considerable quantity, was ignited by 
some cause not determined, and eleven people were killed. These were 
playing twenty feet or more away from the door of the garage on the 
opposite side of Watson Street (see plan). This explosion would prob- 
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Scene of the Pittsburgh garage explosion in which eleven lives 
were lost. Seven men, in the section shaded on the plan, were killed 
outright or died subsequently of burns received. Four children playing 
on nr sidewalk on the opposite side of Watson Street were fatally 
burned. 


ably have not occurred if the unloading had been done with the tank 
truck outside the building in accordance with the fundamental require- 
ments of good practice in handling such gasoline, even with the large 
escape of gasoline due to an inadequate relief valve such as was reported 
in this case. The natural air currents would presumably have afforded 
sufficient ventilation to prevent the explosion if the truck had been out- 
side the building. 

The driver of the truck had obtained a high grade gasoline from 
Imperial, Pa., about twenty-one miles distant, and was preparing to place 
it in the underground tank at the time the explosion occurred. At the 
coroner’s inquest, testimony was presented that he had left his engine 
running, and was presumably opening the cover on one of the compart- 
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ments on the tank wagon. Evidently the tank contained considerable 
pressure, for it was testified at the inquest that a large quantity of 
gasoline spray was evolved an instant or so before the fire and explosion 
took place. These fumes or spray coming out of the tank were evidently 
ignited by the exhaust, and the driver, six other employees, and four 
children who had been playing in the street were fatally burned. 

Some testimony was presented which would tend to prove that the 
relief valve on the top of the tank was inadequate to take care of the 
pressure accumulated during the twenty-one mile trip in the hot sun 
from Imperial to Pittsburgh. A representative of the manufacturers of 
the valve was present and testified that the company had never made any 
tests, as they thought the valve would be adequate. He was positive that 
it would relieve the pressure. 

The coroner, on the contrary, was positive that a sudden increase of 
pressure would seat the ball valve, and the additional side outlet was 
insufficient to relieve the accumulated pressure. 

The building, of modern fire-resistive construction, was well protected 
against fire, having an automatic sprinkler system throughout the building. 
Fire doors were provided on various openings communicating between 
the several sections of the building as shown in the plan. These fire doors 
closed after the initial flash. There is no report of the action of the 
automatic sprinklers, but obviously these opened, if at all, too late to be 
of any value in preventing the loss of life which apparently occurred 
during the initial flash or explosion. 


October, 1924. Montreal. Two injured. 


An underground gasoline storage tank was being filled from a tank 
truck. Gasoline was ignited at the filling hose from undetermined cause. 
When the fire started the driver moved his truck away from the fire. 
This served only to spread the burning gasoline which was escaping from 
valves at the rear of the truck. The fire was brought under control when 
these valves were eventually closed by members of the fire department. 
Considerable damage was done to building fronts in the vicinity. 


October 31, 1924. Spartanburg, S. C. Loss $7000. 

A tank truck was being loaded on the premises of an oil company. 
Tank truck hit the filling pipe, leaking gasoline was ignited, presumably 
at the exhaust of the truck engine, which is reported to have been run- 
ning at the time. The ensuing fire burned for two days. 


November 1, 1924. Salem, Mass. Loss $1000. 

A tank truck was inside a garage building filling an underground 
tank through an inside connection. The gasoline was ignited, the exact 
cause being undetermined. The truck driver drove his car out of the 
building and up the street with the gasoline escaping from the valve and 
rear of the truck and burning in the street. When well away from the 
building he succeeded in closing the valve. 


November 12, 1924. Knoxville, Tenn. Loss $2000. 

A tank truck was being filled on the premises of an oil refining 
company. The truck was allowed to overflow and gasoline was on the 
ground when the truck engine was started. A backfire ignited this 
gasoline. 
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Lime — Rain —Fire. 
By Leonard L. Grotta. 


A fire that destroyed a large Connecticut tobacco barn was a 
mystery. No one had been in the building for several days, and 
it was not likely that tramps could have taken shelter there, as 
a tobacco barn is a mighty cold place in winter. There was no 
electric wiring or other hazard to which the fire seemed charge- 
able. Upon my-arrival at the scene of the fire my attention was 
attracted to a white spot near the southwest corner of the 


Courtesy Hartford Agent. 


foundation. This is shown in the accompanying illustration. On 
close examination this was found to be the remains of a barrel 
of lime, and it was found on enquiry that lime had been stored 
in the barn. There had been a heavy rain the night before the 
fire with a strong west wind. It seemed clear that the fire 
started as a result of the rain beating into the barn, wetting the 
barrel of lime and causing it to slake and heat. 
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Montreal Grain Elevator Explosion. 


Report by C. O. Jost. 
(Member N. F. P. A.) 

A dust explosion in a grain elevator on the Lachine Canal, belonging 
to the Harbour Commissioners of Montreal, on the morning of December 
1, 1924, cost the life of one man and injured six or seven persons. The 
property loss is not yet determined, but will in all probability run from 
thirty to forty thousand dollars on building and machinery, and a con- 
siderable amount on grain, due to excessive water entering the bins. 
Light wall construction relieved the pressure of the explosion and pre- 
vented a much greater damage. 

The accompanying picture gives an excellent idea of the size and 
construction of the elevator, which was built in 1905 and has a capacity 
of 1,000,000 bushels. It is entirely of fire-resistive construction. The 
basement contains the boots of the lofting legs together with the necessary 
trunking from the car discharge tanks. All are readily accessible for oil- 
ing and examination. The ventilation is poor. The storage space con- 
sists of rectangular steel bins. 

The ground floor walls are of reinforced concrete and brick and 
contain the car shed and lofting machinery, grain being dumped direct 
through gratings into enclosed steel tanks in the basement. 

The Texas or working house superimposed on the bins is of steel 
construction, corrugated iron covered, with reinforced concrete. floors, 
the roof being of terra cotta set in cement. A passenger elevator is pro- 
vided, also various stairways of steel construction. 

The bin floor is reinforced concrete and forms a tight closure over 
all bins with the usual steel manholes for dumping purposes. 

This building is equipped with self-opening windows. It is claimed 
they were shut over the week-end on account of snow or rain blowing in 
and had not been opened up to the time of the explosion. It is of especial 
interest to note that immediately after the accident the whole line of 
windows on the bin floor had opened with a uniformly graduated degree 
of aperture from about 90° to 20° corresponding to the diminution of the 
pressure at the far end of the floor. ° 

The Explosion. 

Only one leg of the main elevator was said to be operating at the 
time of the explosion, and this only idling, no grain having been moved on 
the day of the accident. 
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A number of men were engaged on the ground floor making repairs 
and others cleaning up, and it is likely that some light dust was sucked 
into the leg. 


The grain elevator of the Harbour Commissioners of Montreal, situated 
on the Lachine Canal, which blew up on the morning of December 1, 1924, 
killing one man and injuring several others. Note that the light outer 
covering of the “Texas” or working house was readily blown off, diminish- 
ing the damage done to the rest of the structure. Construction of this type 
is recommended by the N. F. P. A. Committee on Dust Explosion Hazards 
in its latest report. 
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The cause of the explosion has not been definitely established but 
from a careful examination of the various bearings affected these ap- 
peared to be intact, which prompted a further investigation. This -dis- 
closed a cutting through of the casing for about 3 inches on one side 
in line with the head pulley of the idling lofter, which may have been 
caused by a slip of this member and would undoubtedly cause sufficient 
friction to fire the dust inside. This fact is, therefore, submitted as a pos- 
sible solution of the trouble. 

The communication afforded by the various trunks and spouts to 
the garners and scales would account for the carriage of flames to the 
points hereinafter mentioned. 


Results of the Explosion. 

About 75 per cent of the steel sheathing, including about 160 windows 
enclosing the working floors, was blown off, also several of the plates on 
the Nos. 1, 4 and 6 lofting legs, and several square yards of the concrete 
flooring over the bins and garners lifted out of place. Further investiga- 
tion may disclose some damage to machinery and motors not apparent at 
this time. 

It is claimed that some 750,000 bushels of grain were in the bins, 
and a fairly heavy loss is indicated by the fact that considerable water 
percolated into the bins. 

Some of the sheathing was blown off the sides and roof of the con- 
veyor gallery between the elevators and the storage annex, but beyond the 
shattering of a few windows on the bin floor no damage was caused to 
the annex section. 

Conclusions. 

Investigations following disasters of this nature tend to show that 
the majority are caused by friction, and there is no doubt that when a 
more thorough investigation is completed it will be proved that friction 
has been the cause of this explosion. It remains for the interested au- 
thorities to take cognizance of the causes of these all too frequent explo- 
sions in this class of risk and to make such provision as will tend to 
eliminate any possible source of danger. 

It is quite apparent from the number of accidents occurring in and 
about the heads and boots of lofting and marine legs that this particular 
item of the equipment should come in for extra attention both in design 
and in care when under operation. 

The proper grading of ‘bin floors and properly graded ramps around 
the manholes of bins would very materially prevent the passage of water 
with its attendant losses to grain, or to the tanks due to swelling of the 
grain. It is evident that the light construction of the Texas housing was 
again a factor in preventing a more serious loss. 
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Loss of Life—Fire Record. 


The following record of 3207 lives lost by fire is a summary of the 
fires reported to the N. F. P. A. Department of Fire Record. It is far 
from complete, but nevertheless of considerable interest in analyzing the 
causes of losses of life. The record contains only 544 fires, which is the 
entire total of the loss of life by fires (except dwelling house fires which 
are not included in this record) reported to the N. F. P. A. Executive 
Office since the start of the Department of Fire Record. This compares 
with the estimated total loss of life by fire in the United States alone of 
15,000 annually. The reason that so few of these fatalities find their way 
into the following tables is that the fires in the N. F. P. A. files are re- 
ported for the most part by insurance inspection organizations, this be- 
ing the principal source of authentic fire record data. These reports 
written primarily from the viewpoint of property damage frequently 
contain only incidental mention of loss of life and in large part are 
lacking in the details which would be of special interest for the pur- 
poses of this particular summary. This information has been supple- 
mented by reports obtained from newspaper clippings in the past few 
years, and by occasional report from other sources. 

Authorities agree that the great majority of loss of life fires occur 
in dwellings. This particular class of occupancy is one which is very 
meagrely reported in the N. F. P. A. records and because the data of 
a few hundred dwelling house loss of life fires would not give an accurate 
cross section of the general causes of loss of life in dwellings this group 
is omitted altogether from the following tables. It is hoped that with 
the accumulation of further data a satisfactory loss of life record for 
dwellings may be compiled and published. In fact the entire record must 
be greatly augmented in number of reports before it will have the same 
value in permitting generalizations as to the reasons for losses of life as - 
do the similar tabulations made for manufacturing and other property 
hazards. 

In the list there are records of losses of life in 104 different occu- 
pancies with a total of 544 fires in which 3207 lives were lost This is an 
average of 6 lives per fire, a figure obviously considerably increased by 
the records of a few holocausts. The tables it will be noted segregate the 
lives lost into men, women, children, and fires where there is no data which 
would permit identifying the sex and age of the victims. The fact that 
approximately half of the fires reported do not identify the victims indi- 
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cates the comparatively incomplete character of the data on which the 
entire table is based. However, in spite of these limitations it is felt that 
this tabulation will be of considerable value in analyzing losses of life by 
fire and that as interest increases in this important subject and more 
accurate reports are received in larger numbers by the Executive Office 
it will be possible to amplify these tables so that they may be very ma- 
terially increased in value after a period of several years. 

The personal injuries listed include only those in fires where there 
was loss of life. Fires where there were injuries but no loss of life are 
not covered by these tables. In many cases there is inadequate data as to 
the number injured in a given fire, but the injuries reported are included 
in the tables as being of interest in connection with the life loss figures. 

The first table analyzes the losses according to the cause of the loss 
of life. This it should be noted is not the same as the cause of the fire, 
although in some particular cases the cause of the fire and the reason for 
the loss of life are the same. In the first heading of this table, “Construc- 
tion,” fires are included in which the loss of life might have been pre- 
vented by different building construction, exits, etc. The classification 
under this heading is necessarily rather indefinite, including such items 
as “Suffocation while asleep” and “Panic,” which are not necessarily due 
to defective construction, but which in some cases at least might have 
been prevented by superior construction and, which are conveniently clas- 
sified here. This table is divided according to the general groups of oc- 
cupancy, which are analyzed in detail in a subsequent table. Under the 
heading, “Manufacturing Processes,” are classified the fires and ex- 
plosions where loss of life seems to have been directly due to the manu- 
facturing hazard. The other headings, “Burns and Ignition of Clothing,” 
and “Fire Fighting and Salvage” are self-explanatory. The Iroquois 
Theatre fire is separately listed, for while it belongs under the general 
heading, “Construction,” placing it under “Inadequate exits” or any of 
the other sub-divisions under this heading would distort the table. 

In the tables of lives lost according to occupancy there are four 
main divisions: manufacturing, public assembly, residence and miscella- 
neous. The manufacturing classification needs no special explanation. 
As might have .been expected the principal losses of life in this heading 
occurred among men. Miscellaneous includes a considerable variety of 
occupancies, which were neither manufacturing, public assembly nor res- 
idence, but which were not found in sufficient number to warrant separate 
classifications. Residence buildings includes apartments, hotels and in- 
stitutions, but not dwellings, which as was explained in a preceding para- 
graph are reserved for treatment in a future issue of the QUARTERLY. In 
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three of these groups there are some “multiple occupancy” buildings which 
have been classified in accordance with the principal occupancy in which 
loss of life occurred. 


Loss of Life by Fire. 
(excluding dwelling fires) 


Number of different occupancies 

Total number of fires in which lives were lost 
Number of men killed 

Number. of women killed 

Number of children killed 


Total number known 

Total number no data as to sex and age 
Total number of lives lost 

Total number of injured 


Causes of Loss of Life. 


Occupancy Division 


Manufac- Public Residence Miscel- 
turing Assembly Buildings laneous Totals 


306 32 4 494 
334 
2 72 
96 
9 84 
27 76 


Children alone 6 6 
Panic unexplained 5 
Iroquois Theatre Fire 571 571 


Causes— 


Construction. 
Inadequate exits 
Rapid spread of fire 30 217 12 
Suffocation while asleep 67 
Jumping from burning building 6 26 7 
Overcome by smoke 3 48 
Trapped in burning building 2 27 


Sub-total 


Manufacturing Processes. 
Dust explosions 
Gasoline explosions 
Flash fires 
Gas explosions 
Chemical explosions 
Boiler explosions 
Explosion of naphtha, etc. ............ 
Explosion, exact cause unknown 
Powder explosions 
Suffocation from fumes 
Pyroxylin explosions 
Japan oven explosions 
Acetylene explosions 
Oxygen tank explosions 
Pitch explosions 
Still explosions 


Sub-total 
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Causes of Loss of Life (continued). 


Causes— Occupancy Division 
Manufac- Public Residence Miscel- 
turing Assembly Buildings laneous Totals 
Burns and Ignition of Clothing. 
Burns from stoves, gas stoves, bonfires, 
fireworks 
Lamps and Lanterns “exploding” 
Vapors from flammable liquids saturat- 
ing clothing 
Shock 
‘Smoking in bed 
Automobile catching fire............ ; 
Contact with high voltage wires 
Jumping into water to extinguish flames 
and drowning 
Aerial becoming charged 
Gas lights 
Lightning 
Clothing ignited by matches........... 
Airplane catching fire 


Cees umwnNnovon to bo 


Sub-total 


Fire Fighting and Salvage. 

Collapse killing people 

Re-entering burning building 

Burned while trying to extinguish fire. . 
Burned while trying to aid injured.... 
Ladder slipping or breaking 

Fireman falling from ladder 

Water from hose stream entering fire- 


_ 
wre 
Wd 


man’s body 
Driver thrown when horses became 
frightened 


Sub-total 


Miscellaneous. 
Forest Fires 
Sprinkler tank collapsed, fire followed. 32 
Building collapsed, fire followed 
Miscellaneous 


‘Construction 

Manufacturing Processes 

Burns and Ignition of Clothing 
Fire Fighting and Salvage 
Miscellaneous 


Total Known Causes 
No Data 
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Loss of Life by Occupancy. 


‘No. of Lives Lost—————— 

Occupancy— Total No. Chil- No No.of 

Manufacturing. of Fires Total Men Women dren Data Injured 
1 


Abrasive Works 

Artificial Leather Works 
Bakeries 

Brass Works 

Breweries 

Broom Factories 

Button Factories 

Candy Factories 

Canning Factories 
Carriage and Auto. Body Factories 
Celluloid Works 

Cement Works 

Cereal Mills 

Chemical Works 

Clothing Factories 

Coffin Factories 

Cork Factories 

Cotton Gins 

Cotton Mills 

Distilleries 

Drug Risks 

Dyeing, Bleaching and Finishing.. 
Fertilizer Works 
Fireworks Factories 

Flour Mills 

Furniture Factories 

Gas W 

Glass Works 

Graphite Works 

Ice Factories 
Incandescent Lamp Works 
Linseed Oil Mills 

Match Factories 

Mattress Factories 

Metal Workers 

Morocco Leather Works 
Munition Plants 

Oil Cloth and Linoleum Factories 2 
Oil Refinery—Animal 1 
Oil Refinery—Mineral 

Oil Refinery—Vegetable 
Packing House and Slaughter.... 
Paint and Varnish Works 
Paper Box and Papeterie 
Paper Mills 

Photographic Works 
Picture Frame Works 
Pottery Works 

Printing and Lithographing 
Pulp Mills 

Roofing Works 

Rubber Cloth Works 

Saw Mills 

Shirt Factories 

Shoddy Mills 

Shoe Factories 

Silk Mills 

Skin Mills 

Soap Factory 

Starch and Glucose 
Tanneries 
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Loss of Life by Occupancy (continued). 


No. of Lives Lost ————— 
Total No. Chil- No No.of 
Occupancy— of Fires Total Men Women dren Data Injured 
Tenant Manufacturing 27 5 35 
Tobacco Factory 
Waste and Batting Works 
Woodworker “D” 
Worsted Mills 


Total Manufacturing ....... ,220 


Miscellaneous. 
Barns 
Car Houses 
Cold Storage Plants 
Conflagrations 
Dairies 
Department Stores 
BOY ASAIN TERE 505s viene begs 
Dry Goods Stores 
Electric Light and Power Sta..... 
Elevators, Grain 
Furniture Stores 
Garages 
Garbage Reduction Works 
Groceries 
Mercantiles 
Mining Plants 
Motion Picture Films 5 
Multiple Occupancy (Bus. Blocks) 12 
Office Buildings 2 
Oil Tanks 
Oil Wells 1 
Out of Doors, Autos, Bonfires, etc. 8 
Piers and Wharves 
Railroad Property 
Restaurants 
Ships and Shipbuilding 
Warehouses 
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Public Assembly. 
Churches 
Motion Picture Theatres 
Multiple Occupancy (Halls) 
Public Buildings 
Schools 
Theatres 


Residence Buildings. 
Apartments 
Clubs 
Hotels 
Institutions 
Multiple Occupancy 


Manufacturing 988 
Public Assemblies : 974 
Resisetice Bides. .ivcs5 cicsciserence 552 
Miscellaneous 16: 693 


3207 
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Fires in Which There Was Loss of Life. 


These notes are intended to point out typical conditions 
under which loss of life has occurred, that they 
may be known and guarded against. 


Rubbish. 


H-21308. New York City, NovemBer 2, 1924. Five persons lost 
their lives in this fire which originated from an unknown cause, appar- 
ently in some rubbish under the stairs at the first floor of a tenement 
house. They were a man, his wife and three children, occupants of an 
apartment on the second floor. Their deaths were apparently directly due 
to panic. The building is equipped with two fire escapes, one at the front 
and one at the rear, which are accessible from all the rooms. It is 
claimed that the victims were on the fire escape landing at the second 
floor and before people on the street could lower the fire escape ladder 
they became frightened and re-entered the building, apparently to escape 
via the roof. 


H-21094. RicHmonp, Cauir., Juty 5, 1924. Fire started in the 
machine room of a composition paper roofing factory. An accumulation 
of damaged paper in the pit under the felt paper machine ignited, probably 
spontaneously from oily material. This made a flash fire which ignited 
the frame part of the building. A fireman lost his life when he fell 
through the skylight on to a steel drum. 


Inadequate Exits. 

H-21422. New York, N. Y., Decemser 1, 1924. A building had 
been renovated for use as a store on the first floor and as a rooming 
house above. There was an inside stairway running from the basement 
to the fifth floor and one outside stairway from the street to the second 
floor. Fire originated from an unknown cause in the stairshaft at about 
the third floor level. It extended up through the stairshaft and through 
the roof. Fire was not discovered until it had gained such headway as 
to be seen from the street. Seven people who were occupants of rooms 
on the upper floors lost their lives. Four persons perished in the building 
and three others died in the hospital. All the occupants were asleep at the 
time of the fire and it is thought that those who perished were not aware 
of the fire until it was impossible to escape by the stairway. 
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Celluloid Toy. 

H-21427. ProvipEeNce, R. I., DecemBeEr 27, 1924. A celluloid toy, 
given to a seventeen months old child for Christmas, caused her death. 
She was playing about the kitchen and the toy came in contact with the 
hot stove. Flaring up, it ignited her clothing. Before the child’s mother 
could extinguish the flames, the girl had been burned so severely that she 
died. 


Christmas Costume. 

H-21426. Pawtucket, R. I., DecemBer 21, 1924. A nine-year-old 
boy had played Santa Claus at his school Christmas tree. That night he 
dressed in his Santa Claus costume and tried to find his way up a dark 
staircase to the rooms on the second floor. In lighting a match to see the 
stairs, he set fire to his costume. He died that night from his burns. 


Stoves. 

H-21423. Victor, N. Y., NovEMBEr 8, 1924. A fire which started 
from an overheated oil stove caused the death of two children and another 
child was badly burned before she was rescued. The father, who suc- 
ceeded in rescuing his wife and baby, tried to reach the other children 
who were trapped in their bedrooms on the upper floor, but was driven 
back by the fire and himself badly burned. 


Kerosene on Kitchen Fire. 

H-21415. Bripcewarer, Mass., NovemsBer 25, 1924. A young re- 
cently married couple were preparing breakfast before going to work. 
To hasten the fire in the stove one of them poured on kerosene. The 
can exploded and was blown through the kitchen wall into the living- 
room. The woman was knocked unconscious and died two hours later 
in the hospital. Her husband was blown through the outer door, and, 
panic stricken, began to run along the sidewalk toward the river. A 
neighbor wrapped him in a blanket and rushed him to the hospital, where 
he died from his severe burns. 


Panic. 

H-21309. New York, N. Y., NovEMBER 7, 1924. The basement and 
first floor of a building were occupied by restaurants and a small ice 
cream manufacturer. The upper floors were occupied by different mer- 
cantile establishments, while a portion of the fifth floor was used as a 
dwelling by the janitor and his family. Fire, originating from an un- 
known cause on the second floor, was discovered at 6:42 P. M. by a 
passing pedestrian. The wife and two children of the janitor were killed, 
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apparently from no other cause than that of becoming panic-stricken, — 
The stairshaft was in flames and probably could not be used, but there | 
were two fire escapes which were easily accessible and in good condition. = 
The bodies were found on the fourth floor only a short distance from a } 
window leading to one of the escapes. 


Benzol. 

S-38075. Pawtucket, R. I., Aucusr 12, 1924. Employees who 7 
were working in the washing room of a bleachery were startled by a | 
mild explosion which filled the room with flames and smoke. The wash- ~ 
ing machine in which the trouble occurred contained warm water to which © 
a workman had just added two pails of benzol. He was about to add © 
liquid soap when it exploded. The man in charge of the machine was 
badly burned and had inhaled some of the flames. He died the following © 
day. . 
Gasoline Used as Hair Wash. 

Pirrspurc, Pa., DECEMBER 24, 1924. A stenographer, having gone © 

to a beauty shop to have her hail curled for Christmas, was fatally © 
burned when gasoline which was being used to wash her hair ignited © 
from a nearby gas stove on which a curling iron was being heated. Her © 
head was instantly enveloped by flames and her attendant was seriously = 


burned in trying to beat them out with her hands. In this she was suc- © 
cessful, but the woman was so burned as to die within two hours after 7 
the accident. 


Kitchen Range. 

H-21425. Lynn, Mass., DecemBER 12, 1924. The clothing of an * 
aged woman, who lived alone, caught fire from the kitchen stove while she | 
was preparing her evening meal. A man passing the house went to her © 
assistance. The door of the tenement being locked, he was obliged to 
enter a window. He smothered the fire in the woman’s clothing with | 
blankets and managed to get her into the hallway. By the time firemen 
arrived the blankets in which she was wrapped had started to smoulder. — 
Other blankets were used to put out the sparks that still remained in her / 
clothing. She was taken to the hospital, but was so severely burned that 
she died very soon after. The house did not catch fire, although pieces of — 
smoking clothing were scattered on the floor. 
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